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The tapered-roller bearing with the 
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___ shock-resistant core 
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BRITISH TIMKEN LTD. 
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TORSION 
BARS 


Developed from our wide experience 

of steelmaking, forging, machining and 
heat-treatment procedures, ESC Torsion 

Bars conform strictly to the high standards 
of uniform quality and long life demanded 


for this type of component. 
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ACCURACY 


MANUFACTURING 4 


LD-ROLL FORMING 


gives you all of these advantages. 


le tower Coat - 


In busy metal working plants, vigilant production 
men are constantly on the lookout for places where, 
due to increased demand for their products, the time 
is ripe for a change of methods. They know that in 
the shaping of metal into finished products or 
components, cold roll forming has many important 
quality and cost advantages. 

In some instances it becomes possible, by redesign of 
the product, to adopt cold roll forming. In others, 
the mere need for higher production makes the change 
profitable. 

If cold roll forming is new to your business we can 
offer expert advice. 


Keep production moving 


Output from existing cold roll forming equipment 
can be considerably increased by the application of 
a Yoder Flying Cut-off Shear, automatically die- 
cutting formed sections on-the-run. 


wicKM™MANS LIMITED 


FACTORED MACHINE TOOL DIVISION + FLETCHAMSTEAD HIGHWAY + COVENTRY 


Telephone : Coventry 40351 
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the medical diamond 








The accurate dispensing of liquids 
with the aid of a hypodermic depends 
on the accuracy and finish of the bore 
in the glass tube and its mating 
plunger. Diamond Powder is em- 
ployed to obtain the desired finish and 
accuracy in the glass bore. In this as 
in many other operations, the very 
close grading of Diadust ensures high 


production rates with minimum scrap. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 








Telephone: Basingstoke 1240 Telegrams: Diatipt Basingstoke 


TRADE MARKS * DIATRU « DIANYF * DIATUF - DIATIPT * DIADUST - DIAFORM - DIADEX - DIATHREAD - DIATORC 
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Ya «fF Type Worm 


One of our 


Reduction Units 
of a hoist 


at work on th 
in our stores at Milnrow. 


e traverse motion 


Taking our own medicine 


To see the way we use our own Worm Units all 
over our works you’d think we liked the taste of 
our own medicine better than Lancashire hot-pot. 
But it’s just because these units do so many jobs 
so very well. Which is what you’d expect from 
their prescription—special metals, rigorous testing, 


and 50 years’ experience. This formula can be... 


MADE UP FOR YOU IN A FEW DAYS 
A Standard Type Holroyd Worm Reduction Unit 
with a stock ratio can be made up, packed and 
despatched to you within a few days. Special 
units or worms and wheels made to order take a bit 
longer. For information on our Worm Units, and 
on new applications for them (like the crane traverse 
gear in the illustration) drop us a line at Milnrow, 
Lancs. We'll be glad to help you all we can. 


Hol royd WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED - MILNROW 
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Having a hand 
in Productivity 


24,000 r.p.m. 
for a good finish 


A high speed routing machine cuts out 
complicated shapes—not only in wood, 
but also in brass, aluminium and 
aluminium alloys. Not merely one 
piece but repetition work —every piece 

exactly the same, and every piece 
with a good finish; so good that no 
other operation is needed. And the 
time is generally measured in 
seconds. Compare this with the 
time and cost of other machining 
methods or with the cost of press 
tools; productivity is the word 
for the high speed router, but 
it is 
only one of the aids 
to higher productivity 
that Electricity 
can bring you. 


IN EVERY INDUSTRY OR TRADE, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry 
produced by the Electrical Development Association. 

E.D.A. are publishing a series of books on “ Elec- 
tricity and Productivity ’’. Four titles are available at 
the moment; they deal with Higher Production, 
Lighting, Materials Handling, and Resistance Heat- 
ing. The books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) can 
supply you. 

The British Electrical Development Association, 

2 Savoy Hill, London, W.C.2 


Electricity 


a Powerof Good 
for PRODUCTIVITY 
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TRANSMISSION CONSIDERATIONS 


REVIEW 


In the beginning of these notes, attention was drawn to the 


complexity of any transmission system. It was observed 


that not only does one part ot that system react on other parts 


of it but that undesirable behaviour in a transmission can 


originate in components not normally regarded belonging 


to it. Mention was made also of the fact that a transmission, 


unlike a power unit, cannot be isolated by such things as 


flexible mountings and it must therefore be as free as possible 


from vibration or similar disturbances. 


Later essays described several examples ot bad manners in 


transmission systems and indicated the causes of them. Judder, 


for instance, can arise from a fairly wide variety of sources. 


The list included a faulty sparking plug, excessive movement 


(axial or tangential) of the engine in its mountings, oscillation 


of the driving axle and even inadequate rigidity of the 


complete vehicle. 


MAX. LOAD 
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HYPOTHETICAL SOLID PLaTE 
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CLEARANCE BETWEEN 
PRESSURE PLATE 
& DRIVEN PLATE 


PEDAL TRAVEL—INCHES 


Rattle is a manifestation of two quite separate facts. One 


is the existence of clearance at some place or places in the 


a dog clutch or 


load 


such as a splined joint, 
The 


fluctuations or alternations at the point of clearance but almost 


Since 


transmission system, 


between gear teeth. other is the occurrence of 


invariably originating elsewhere. clearance is essential 


at certain places, rattle can be prevented only by avoiding 


torsional vibrations or other causes of cyclic variations of load 


irises trom the 


which presence 


another trouble 


Backlash is 
of clearances but the effect of them here is quite different from 
rattle. When clearance is taken up or transferred from say the 


bac k. the 


driven 


front of a gear tooth to the driving member 1s 


member. So, 


shox k In 


necessarily revolving faster than the 


when the take-up is complete, there must be som« 


the particular case of starting a car trom rest, the whole series 


transmission may have 


Appreciabk shaft 


of clearances from end to end of the 


to be reversed before the vehicle moves 


speed is therefore probable before the system is loaded 
largely upon the 


shock 


engine speed at the moment when the road-wheel resistance 1s 


In such a case, the force depends 


also whenever the throttle 


Broadly, the 


felt. But backlash shock can occur 


motuon 


is closed opened with the vehicle in 


magnitude of the shock varies with the shaft speed. 


These three phenomena have one feature in common. In 


at least some of their manifestations they appear superficially 


be clutch faults although in fact they arise elsewhere. In 


truth they are not among the sins of the clutch manufacturer. 


Nevertheless the clutch Is an important link in the trans- 


and it does lend itself in certain ways to fight 


niission system 


these three evils. Some discussion of these ways may help those 


design to realise what assistance they 


And, by 


concerned with vehicle 


may expect from the clutch maker subtraction, so 


to speak, it may indicate where the vehicle designer must help 
himself. 


Probably the most important feature of clutch from this 


angle 1s its possession, when desired, ot a spring centre driven 


plate. Precisely how this can be used to counter such troubles 


as rattle and judder IS too long a story for the space remaining 


here and will be dealt with in the next artick 


Meanwhile we may note that judder and back lash, in so far 


as they are concerned with clutch cnvagement, can be 


minimized by employing a clutch that gives particularly 


instance, 


light 


smooth engagement. In a Borglit plate, for spring 


segments behind the friction facing ensure a very initial 


pre ssure 


this device, the relation between pedal travel and 


With 


nett clamping force follows a curv line. 


instead a straight 


engagement of the friction faces 


initially so that backlash 1S 


In other words, the rate of 


is not constant but is very low 


absorbed while the applied torque is still small. Useful though 


this ts in its particular sphere, one must note that it has no 


backlash or judder arising from events other than 


effect on 


c lute h cngagement. 


BORG& BEC 


BORG & BECK COMPANY LTD., LEAMINGTON SPA, 


ENGLAND 





The power valve 


POWER VALVE ! 


Fully ; 


The Lockheed pow: 
servo braking syst: 
suitable for heavy 
progressive and bala: 
servo system is parti: 
public service vehi 
on busy roads and n 
the saving in fatigu 
driver being a subst 
to greater road safet 


STEM 


e hydraulic 
particularly 
s, having a 
ction. This 

valuable on 
iich operate 
quent stops, 
: part of the 


contribution 


vereny il - 


>|) © 


ic pump, which has 
made an outstanding reputation for 
itself on aircraft and on road vehicles. 


The special power valve is so arranged 
that for any given pedal pressure the 
same hydraulic pressure is passed to 
the brakes on every occasion, More- 
over, this pressure is balanced in 
relation to the pedal pressure so that 
the driver retains the natural feel of 
the braking system and the servo system 


can never take char 


ai 





The cut-out operates -. ike reser- 
voir is charged, after which the pump 
‘idles under no-pressure conditions, and 
the valve unit automatically diverts 
fluid under pressure to re-charge the 
aceemmmator when needed, 


The Lockheed spring tye inulator, 
or the piston-type accumulator as i!lus- 


tra ed, is used, having combined with 
‘ it. shy Gateont and accumulator chary- 


-type accumulator has suffici- 

er reserve for a number of 

tions should. the engine or 

hi », but where > power door 
operation or power steering are re- 
quired, the piston-type is employed 
g to its greater capacity. 


MF eee tipo fluid reservoir contains 
a Purolator ‘Micronic’ filter which 
the fluid prior to its en- 
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VE PRODUCTS COMPANY LTD., 








long research and experiment, have the 


llowing outstanding advantages:— 


1 By aligning the link articulation centres with 
the steering swivel, they permit a further 
separation of the wishbone pivots on the frame. 
This provides greater width for engine and 
accessories without robbing the steering lock. 
They simplify design and the machining of 
suspension parts because they are self-aligning. 
They reduce lubrication points to four only 
(eliminating up to ten points). 

Servicing of the front suspension is simplified, 
and a Thompson joint may be changed without 
dismantling the complete suspension. 








Buy 


for your diesel vehicles 
with 
Shell Rotella 


You can rely on Rotella to reduce piston ring and liner wear, 
to give longer freedom from ring stick and greatly extended 
operating life between overhauls. It means many more 
working days in the year and maximum earning capacity 
which is of such vital importance to you. 





Lubrication is your lowest operating cost so is it worth while 
using ‘ cheaper ’ oils when with Shell Rotella Oil your vehicles 
will run longer—better and at lower operating costs ? 


Shell Rotella Oil 


(Heavy duty diesel engine lubricating oil.) 


Available in the following S.A.E. classifications : 1OW - 20/20W - ! 


LEADERSHIP IN LUBRICATION 
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WESTON 


OIL SEALS 


Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 


21 years’ experience is at your disposal, 





CHARLES WESTON & CO. LTD. 
irwell Bank Works Dougla yreen Pendleton Salford 6 
Telephone: Pendleton 2857-8-9, Birn Midland 6952; London: Holborn 0414 


... Une serve you well, 
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JHORNYCROFT 


LAYING THE PIPE LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 











AUTOMOBILE ENGINEER, December 1954 








i 
i 


, 
MARSDEN 














zZ 


lwo Heads... 


With the amalgamation of these two long established companies the old saying 





definitely rings true. The introduction of modern forging plant make 
their joint resources excellently equipped for the production of all types of 
Hot and Cold Forged Nuts and Bolts. Consequently Samuel Marsden’s now offer a 


comprehensive service to all users of nuts, bolts, etc., whatever their requirements. 


SAMUEL MARSDEN & SON LTD 
ALTRINCHAM ST - MANCHESTER | 


EDWARD MERCER LIMITED 
HOLLINWOOD NEAR OLDHAM 


dm.SM 25 
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RESISTANCE 











METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





From the BIGGEST RANGE OF ELECTRIC 


METROVICK 


- ° 
SPOT WELDER 
> a 


PROJECTION WELDER 


PROJECTION WELDER 





PROJECTION WELDER 


SPOT @ ROLLER SPOT e SEAM e@ PROJECTION e SLOW BUTT e FLASH BUTT @ ROPE PARTING e BRAZING e RESISTANCE HEATING 


“4 





BAR HEATING MACHINE 


AIRCRAFT SPOT Pa 


i 


Pi 


ROPE PARTING MACHINE 


BRAZING MACHINE 
AUTO FLASH BUTT 


SEAM WELDER 


HAND FLASH BUTT 


This is a selection from the range of Metrovick 
Resistance Welding machines. Already manufacturers 
of the largest range of electric welding equipment, the 
Metrovick service has been further extended by the 
inclusion of all types previously produced by British 
Insulated Callender’s Cables Ltd. with 50 years’ 
experience in the manufacture and use of resistance 
welding equipment. Write for full details. 


HAND FLASH BUTT 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


SLOW BUTT WELDER 


ARC e AUTOMATIC ARC @ ATOMIC HYDROGEN e INERT-GAS ARC Member of the AE! group of companies 





Make sure you are using 
i. 


METROVICK ~ jim 


electrodes 


Asa result of their own vast welding experience developed and exhaustively tested. Advice 
and research facilities METROVICK can offer _ will be gladly given on the most suitable elec- 
a range of electrodes that has been carefully trode for any size and kind of welding job. 


Four electrodes from the wide Metrovick range 








Nichrovick Univick 


STAINLESS STEEL @lectrodes MILD steEEL @lectrodes 








Castivick ‘3’ mild steel 


electrodes electrodes 











There is a Metrovick electrode for every purpose. Send for new booklet $P7787/2 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 


Member of the AEI group of companies 
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What’s under 


the famous 


HARPER SKIN 











‘ 


The familiar photograph of the 


‘casting 
that is smoother than the human skin’’, 


takes on a new aspect when a gamma-ray 
photograph of the typewriter segment 
casting is superimposed upon an X-ray 
photograph of the hand. 


The interest lies however in the fact 
that Harpers have installed 
gammagraph equipment of great 
penetration—comparable with X-rays 
from a million-volt set. This produces 
a permanent record of the interior 
structure of the casting, providing a 
means of detecting gas cavities, slag 


inclusions, and other possible 
defects. 








HARPER CASTINGS | 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS 





Phone: WILLENHALL 124 (5 lines) Grams: HARPERS 


London Office: SEAFORTH PLACE, 57 BUCKINGHAM GATE, S.W.1 
MANCHESTER OFFICE 


c/o B. J. Brown & Partners Ltd 


WILLENHALL 


WILLENHALL 





Tel: TATE GALLERY 0286 


248 9 Royal Exct ange, Manct 


ester, 2 
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Since 1946 we have produced over four 


million Steering wheels. This gives us no 


grounds at all for complacency. We are 


ever striving to improve our technique 
and our service so as to enhance goodwill 


and produce always the latest and the best. 


COMSULT CLIFFOROS. 


A member of the Clifford Group of Companies 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


WhiteAd 2984 
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The roll of drums is 
synonymous with achievement, 
with success or with victory. There 
are other occasions ... Circuses and ¢ 
processions; Boy Scouts and Village Bands 
and, of course, the ‘M. & C. Service’. 


How right you are! Bang on the drum! 


@ MONKS & CRANE LTD Britain's Foremost Distributors | * 


BIRMINGHAM - LONDON - MANCHESTER - GLASGOW 
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Armstrong Whitworth 


iM the motor industry Speeding production and cutting costs on the assembly 


lines of many of the world’s largest car factories 

are Armstrong Whitworth Power Tools. Their light 
weight and perfect balance reduces operator fatigue 
and steps up efficiency. Their hard hitting power 
and reliability increases production. 

Armstrong Whitworth tools are designed for the 


manufacturer—with the operator in mind. 


ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILLS NUT SETTERS WRENCHES DRILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.1 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P.67 R.1S 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 








high tensile 
steel bars 





THE PARK etd — & STEEL lee LTD,, danhpedn sede eahe 


TELEPHONE : ROTHERHAM 214 lines) LEGRAMS ; YORKSHIRE, PARKGATE, YORKS 
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‘i Britain’s 
Atomic Factories 


\ 
sa 
Electric Furnaces 








Part of the British Atomic Energy furnace installation. The 54 
naces and 200 furnace pots comprises what is probably the 
ngle order for furnaces ever placed in any part of the world. 


THE VERTICAL CYLINDRICAL FURNACE 
is a product of the G.E.C. which, since 
its introduction to Britain more than 20 
years ago, has won a high reputation 
throughout industry for controlled at- 
mosphere processes. Now furnaces of 
this type are used for processing uranium 
metal in the British Atomic Energy Plant 
—a testimonial indeed to G.E.C. depend- 
ability and technical skill. 


| 


{ \ 4 heat treatment processes 


A | 
, a 
THE GENERAL ELECTRIC CO - MAGNET HOUSE KINGSWAY W.C,2 


Electric furnaces “d & all 
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Improved Principles of FUEL BURNING 


the contribution 


of Lucas research 


LUCAS holds an unequalled position in the field 
of fuel-burning. No other company has so much 
experience or such facilities for the development 
and production of fuel-burning equipment. By 
continuous research and the application of im- 
proved principles, Lucas has made notable 
contributions to all industries using motive 


power eee 


Lucas gas turbine equipment is fitted to the 
majority of British aircraft, including the Comet, 
Viscount and Britannia. The Olympus engines 
of the Canberra which attained the altitude 
record of 63,668 ft. were also equipped with 
Lucas components. 


@ Lucas fuel-burning equipment is on con- 
tinuous ocean service in a number of modern 
ships. 


@ Lucas equipment is installed in the engine of 
the revolutionary new gas-turbine car—first of its 
type in the world—made by the Rover Co. Ltd. 


@ Lucas equipment is incorporated in the gas 
turbine engines used to power generating plant 
in large marine and industrial installations. 


For all fucl-burning problems, consult the Gas 
Turbine Equipment Company 

















FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY. 
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ACCURATE SPEED CONTROL 
The static friction which hampers the sensitivity of so many types of governor is 


eliminated in the Iso-Speedic governor by the «use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 


As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 


Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


a Iso -Speed ic 














PLATES 


SHEETS 


OR GALVANIZED 


TINPLATE 


Enquiries 


for our 
MILD STEEL 
flat-rolled products 


should be 


addressed to 


RTSC HOME SALES LTD 


or to 


RTSC EXPORTS LTD 


SC. HOLS! 


PARK STREET, LONDON WI 


Telephone ; Mayfair 8432 (Home Sales) Mayfair 6751 (Export Sales) 


RTSC 


















Depuis que les petits chevaux sont 





arrives dans la fabrique lundi la 
productivité a double et les ouvriers 


heureux Miloent 2 la santé Se 


HAVE BEEN DRINKING THE MD.’ S HEALTH 


M. Desoutter toutes les heures du the 


EVERY HOUR GOL. B ae eh 


froid. Le vieux sot lui-méme est 


couché sous: la table avec une bouteille 
de Dubonnet (merci bien!) ou i cherche 


inspiration et la plume de sa tanto 


tRaerinanay: ON AN D + ak PEN O F HIS AUN T 


pour écrire une autre de ~ 


gs .: 
WITH WHICH TO WRITE ANOTHER OF —akS 
ses annonces droles. | AS), 


HIS sOFrF YT ADVERTISEMENTS. 


(Oh la la! sommes nous tous fous?) 


eee Bm we. HAVE WE ALL GORN mu FOS fF 3 


Pukownet 
DESOUTTER 1 “toe not affect the liver 


With acknowledgmen the famous Dubonnet advertising. 
TELBPHONE: COLINDALE, 6346 (5 LINES). TELEGRAMS: DESPNUCO, HYOB, LONDON 
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THIS 1S HOW ANGLEPOISE LIGHTS 
UP THE JOB IN STRONG RELIEF — 
SAVING EYESTRAIN AND FATIGUE 


Like an EX0tQ 


PAIR OF EYES 


\y 


Wee) Was), Wr 


Down a little / Still nearer ! Right on the job / 











ALTERNATIVE 
BASES FOR 
ALL MODELS 


A clever engineer in talking of ANGLEPOISE described it 
thus. In addition, it’s like a third working hand. It 
follows the work all over the job at a finger touch, throwing 
its clear concentrated light right on the job from any angle. 
It ‘ stays put’ in any position even near heavily vibrating 
machinery and uses very little current—a 25 or 40 watt 
bulb will do. Why not learn more about this fine lamp 
by sending for Booklet A? 


Sole Makers: HERBERT TERRY & SONS LIMITED 
REDDITCH - WORCESTERSHIRE + ENGLAND 


Pat. all countries 











“TI2 
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FIRST IN TRANSPORT 
TO FIT 
GIRLING DISC BRAKES 


GIRLING INCORPORATE 


The Midland Motor Cylinder Co. Ltd., Smethwick, Staffs. 
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PLAN YOUR NEW MODELS 
WITH Ai — | QUALITY 


PRODUCTS 


VIRTUALLY EVERY BRITISH CAR 


has one or more AC Components designed into 





it on the drawing-board. We’ll gladly help you 


plan a new design or modify an existing « 


AC SPARK PLUGS 


PUMP 


AC OIL FILTER 





Write to AC-DELCO Division of General Motors Limited 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 40491 
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ut machining time 
if its tough 


faster 


with a 


SPEEDICUT 


HIGH SPEED 
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light metals 


Welding light metals—aluminium, magnesium and their 





alloys—is speedy and sure with Argonarc Welding 


Equipment. Because no flux is used, no corrosion 
results. The weld is stronger, production time is 
cut, and electrode wastage is reduced to a minimum. 
Argonarc Welding is equally well applied to stainless 
steel sheets. There is little or no distortion, because 
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NO FLUX- 
NO CORROSION 


the source of heat—the tungsten arc—is small and 

concentrated. 

Some of many highly successful applications are shown 

here. Note especially the high quality of the weld and a 

finish so good that there is no need of post-weld cleaning. 

We shall be glad to demonstrate Argonarc Equipment. In the construction of light alloy barges, Argonare 


welding is used to fabricate many individual parts. 


Please get in touch with your local B.O.C Branch 





Argonarc Welding of aluminium tanks in the works of Messrs. G. A. Harvey and Co., (London) Ltd. 

The high quality of the weld eliminates the need for finishing and post-weld cleaning. 
Here is the nozzle box assembly for the Rolls-Royce Dart Engine being welded with Argonare equipment 
It gives great strength, and greatly reduces production time, Because no flux is used, no corrosion results 


(0) THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 
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TRUE 


castings 


True to pattern and specification—that is our primary con- 
sideration. And we make it our business to see that your 
order is delivered on time. 

Constant checking and testing, right from the start through to 
the finished casting, ensures that only the best-quality castings 
leave our foundry. Why not callin our Technical Staff when 


preparing your next job? 


West Yorkshirezfoundries Ltd. 


SAYNER LANE, LEEDS 10 London Office : 
HANOVER HOUSE, HANOVER SQ., W.1 


Telephone : Leeds 29466 Telephone : MAYfair 8561 
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m= for the new Royal Tiger Worldmaster series 


LAPASLA 


HIGH FRICTION MOULDED BRAKE LININGS 


THE CAPE ASBESTOS CO. LTD., 114-116 Park Street, London, W.1. Tel, GROsvenor 6022. 


Capt 
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The addition of two new bodies allows 

this remarkably simple and reliable 

instrument to cover a range of -059” to 6”. 
An indispensable adjunct to any factory. 

The simplest, speediest and safest way 


of checking bore diameters you can have. 


| SOLEX (GAUGES) LID. 


72 CHISWICK HIGH ROAD, LONDON, W.4 > TELEPHONE: CHISWICK 4816 


“*SOLEX HAVE THE MEASURE OF THINGS’’ 


SIRI PR PPP PAPA AAP Pi Die nyc in er 9 
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designed to give the utmost efficiency 


COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 
COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 
Cog ens 
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An OUTSIZE job 


grinding the ends of a large, 

fabricated steel, rear axle casing 

Time, per end, approx. 2 minutes 
P PP 


\ No. 8 
Dele the centretess Grinding Machine 


The machine is equipped with a mechanical in-feed 


TWO SIZES: attachment and a specially designed outboard support 


No. 4 No. 8 which compensates for the slight angling of the component 
axis which occurs as stock is removed. A universal drive, 


Diameter of work ground ;” to 3 to 6} 


;” to to 2 
‘ 10fc. kk 
aden . ie Ong lead-screw inside the support, causes the outer end of the 


p linked to the in-feed mechanism and coupled to a 
apacity for bar grinding 
Speed of grindi heel 1,270 rp L 
ee component to traverse forward. The movement 
Number of trol wheel speeds 4 12 
ali Aimer ™ is equivalent to half the stock removal, so that the 


Drive 10hp, 1455 r¢ r 1460rpm 
component axis is constantly parallel to the control wheel. 


Floor space occupied 56 74 
Both wheels are form trued. 


FOR RAPID AND EFFICIENT FINISHING OF TAPER SHOULDERED, SPECIAL FORM, MULTI DIAMETER AND PLAIN CYLINDRICAL 


B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND 


SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM, 33 
TELEPHONE: STECHFORD 3071 
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THD FINEST 
MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 


more for important parts where strength and rigidity must be 

combined with ease of machining. The illustration shows a 

front hub 123” outside diameter, for a commercial vehicle. 
LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 


Elongation : 18%, Elongation: 6' 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i 


We offer your designers the full collaboration of our engineers. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


TRENGTH & RIGIDITY 





‘PARSONS’ 


MANGANESE BRONZE 





‘CROTORITE’ 
ALUMINIUM BRONZE 


‘IMMADIUM’ 
HIGH TENSILE BRONZE 


Problems of wear, corrosion or heat 
resistance can be solved by the use of either 
“PARSONS” Manganese Bronze, 
“IMMADIUM” High Tensile Bronze or 
“CROTORITE” Aluminium Bronze. 
Technical data and advice are 


available on request. 


brasses and bronzes to government and other specifications 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED HANDFORD WORKS HADLEIGH ROAD IPSWICH 
PHONE: IPSWICH 2127 GRAMS: BRONZE IPSWICH 
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TWO WAYS OF INCREASING LOAD CAPACHTY 


” 


“You wouldn't put coach bolts in your big ends! 


NE WAY of increasing bearing capacity, of course, is to use a bigger 
bearing. The other way is to add more refinement. It doesn’t look 
noticeably different on the drawing or on the assembly bench, for it consists 


of putting a higher quality into the same size of bearing. 
BUT THE DIFFERENCE IS OUTSTANDING 


F.B.C. bearings evolved for high-duty aircraft applications have raised the 


bearing performance to an almost unbelievable figure, by their high-precision 
fol I oF ) oS | ’ 


extra quality and detail development in relation to ball location and contact. 


In the light of present day knowledge, therefore, to use 
an ‘ordinary’ catalogued ball-bearing for a border-line 
high-duty job is as near to sabotage as putting M.S. 


bolts into a racing-car big-end. 


F.B.C. :: FISCHER 


ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 
FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD., and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
are both subsidiaries of BRITISH TIMKEN LTD. 





COVENTRY MOTOR FITTINGS 


ae * Design Dew ‘wt 
at pric iline to put forward a suitable 


type of radiator or allied equipment 


for your special requirements. 





COVENTRY MOTOR 
FITTINGS CO. LTD. 
COVENTRY Tel. 5144/5.6. 


Incorporating the C.M.F. 
FLAT TUBE BLOC! 


























HERBERT ap 


INSPECTION 








| NSPECTION is an essential part of production, the inspection department 

needs time-saving appliances just as much as the machine shop. For years 
we have specialised in the supply of modern optical measuring instruments 
by the use of which inspection can be speeded up and made more accurate. 






















Particulars of these instruments will 
be found in our catalogue MODERN 
INSPECTION EQUIPMENT, a copy of which 
will be sent on request. 


THE HILGER UNIVERSAL PROJECTOR 
shown here, combines the functions of a 
projector and a precision measuring machine 
reading to ‘0001”. It can be supplied for 
surface projection to deal with obscured 
forms. The precision protractor, graduated 
90° on either side of zero reads directly 
to 1 minute. 


All interested in inspection are invited to 
visit our Measuring Room at Coventry where 
the application of modern inspection equip- 
ment can be studied. 









‘Full particulars available from: 
Measuring Room, Head Works 
’Phone: 88781--Ext. 139 





HILGER UNIVERSAL PROJECTOR 





SOLE AGENTS:— 


ALFRED HERBERT LTD 






COVENTRY 
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The David Brown model 557 gearbox is designed for passenger 
vehicles or for commercial vehicles up to a gross laden weight of 
22 tons with maximum engine torque of 350 lb. ft. For quietness 


and ease of operation constant mesh gears are employed through- 
out, including reverse. Every feature of design and manufacture, 
affecting chassis layout, operation, mounting and servicing, has 
been carefully studied and tested under rigorous conditions to 
provide a simple, rigid and balanced unit that will give complete 
dependability in service. Our illustrated specification gladly sent 


on request. 


WITH DIRECT OR OVERSPEED TOP GEAR 


STANDARD GEAR RATIOS GIVE THESE ALTERNATIVES | 


Fifth | Fourth Third | Second | First | Reverse 


; 








1565/1 | 2.74/1 | 4.68/1 | 7.92/1 } 7.92/1 





1.82/1 | 3.37/1 | 6.06/1 | 6.06/1 





























THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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{ DELIVERY 


BRANCHES 
at your 


service 


STEEL SHEETS 


Cold-reduced : Hot-Rolled 
Galvanized or black, 
also mild steel plates 

up to and including iin. 


SHEARED TO YOUR SIZES 


May we send you our stock list? 
If you would like to have it regularly, 
kindly dropacard to our nearest branch 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 





There’s more life in 


COATED EXHAUST VALVES 


During the war BAC Brightray* was applied to 
most aero-engine exhaust valves to counter- 
act the corrosive action of the lead content in 
very high octane fuel. Since then this coating 
technique has proved successful in increasing 
valve life in diesel engines, especially those 
designed for heavy fuels. Besides affording 
protection against corrosion the coating with- 
stands severe overheating in the engine 
without burning. A Brightray coating can be 
applied at very little cost, either during manu- 
facture or for reclaiming burnt-out valves. 
(The process simply involves the deposition 
of BAC Brightray to the seat, rim and edge 
of the crown of the prepared valve using an 
oxy-acetylene flame. The valve is then 
machined and ground to finished dimensions. ) 


We shall be happy to send you a list of manu- 


facturers who supply Brightray-coated valves 
and of firms who undertake reclamation. Firms 
who wish to carry out Brightray coating of 
valves on their own account should send for the 


b 


booklet, “ Brightray-coated Exhaust Valves’. 


"BAC Brightray is an 80/20 nickel chromium alloy 
supplied as welding wire. (The name Brightray is a 
registered Trade Mark). 


RECLAIMING A BURNT VALVE 


ho 


Fig. 1. Valves as taken from engine. 


Fig. 2. Cleaned and machined ready for 
application of BAC Brightray coating. 


Fig. 3. After application of coating. 


Fig. 4. Valves machined, ground and 
ready for replacement. 
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COMP O- 


the complete bearings 


The selection of bearings is a highly important factor in the 


production of any piece of machinery. Efficient, constant 
lubrication, coupled with a precision fit, is the first requirement 
of a bearing and reliable delivery at economical cost is the second 
From the extensive range of Compo bearings you can be assured 
of the efficient accuracy of the one and the reliability of th 
other. The Compo range of over two thousand sizes means 
that there is almost certainly a “‘ ready-made ’”’ bearing to meet 
your specification both as to size and the mechanical requir 

ments of speed and load. 

Remember, our Technical Department has specialised know 

ledge, plus experience, which may help you overcome your 


bearing problems. Please let them try 


BOUND BROOK BEARINGS LTD. 
are also specialists in the fabrica- 


tion of sintered components by the 
powder metallurgy process. 


B E A R N G S&§& 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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The Lighthouse, proud guide over the : 


ocean and warning sentinel against the lethal pow rock and current, 


lights up the problems of inaccessibility. Th@#@ problems are more easily 


solved in industry and the home, in equipment i gre maintenance for 
lubrication is difficult or undesirable, by the use of “Rese® P’ sintered-metal 
oil-retaining bearings. With these, oil is fed by 
action to the bearing surfaces, providing trouble- 


free lubrication automatically. 


SINTERED METAL 


OIL RETAI 


Bulldozers are an instance where 
* *Reservoil’ bearings are used to advan- 
tage. These bearings are supplied 
in shapes and sizes for every normal 
medium duty, but attention is drawn 
to the range of plain cylindrical 
bearings to B.S.1. Standard dimen- 
sions. Write for Catalogue S D 40 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, 5.W.11. BATTERSEA 8822 


SM_120 
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Cylinder Block 
Weight 633 Ibs. 


MMustration by courtesy of 
Messrs. Damier Co. Ltd, 


Cylinder Head 
Weight 143 Ibs. 


ilustration by courtesy of 
Messrs. John |. Thornycroft & Co. Ltd 


ee an ~ 


a STERLING 


Weight 90 Ibs. 


IMustration by courtesy of 
Messrs. Morris Motors Ltd 


METALS LTD 
Coventry 


Gd TELEPHONE: COVENTRY 8903) (6 LINES TELEGRAMS: STERMET PHONE COVENTRY 


Also Manufacturers of Sand and Gravity Die Castings in Aluminium and ‘* ELEK TRON ”’ Magnesium Alloys 
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couldn't 
wobble a jelly 


is the man in control of a Clayton 

Hoist fitted with micro-speed—the famous 

combination that gives rock steady, dead slow speeds on 

alternating current. Five-ton moulds and cores can be 
manoeuvred into position with ease and safety, 
by (if necessary) unskilled workmen. In machine 
assembly, heavy parts can be placed with absolute 
precision. This, in fact, is the only go-slow 
movement in industry that speeds production. 


Big firms that have streamlined 
their factories with Clayton Hoists 
include Rolls-Royce, English 
Electric, Ford Motor Co., 
Leyland Motors, Lever Bros., 

Shell Oil but naturally the only 
firm you really care about is your own and 
we suggest that you'll be micro-creeping- 
slow if you don’t send for our latest 
catalogues now ! 








electric hoists 
with micro-speed units 


put things precisely in their places 


& HOIST CO. LTD., DEPT. 17, IRWELL CHAMBERS EAST, UNION STREET, LIVERPOOL, 2 
TELEGRAMS: CLAYMAG LIVERPOOL 


THE CLAYTON CRAN 
TELEPHONE, CENT! 41 (4 LINES) 
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REINFORCED MOULDINGS 


better in TEXOLEX 


RE-INFORCED PLASTICS 





The illustrations show a sectioned 
gear blank and the finished spur gear 


a Nava ; aN 
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Hlustrations by courtesy 
of Morris Motors Limited 





THE BUSHING CO. LTD.,HEBBURN-ON-TYNE 








Widening the choice of 
resilient jointing materials 


Langite—which for more than a quarter of a century has been 
used so extensively wherever there is an oil joint to be kept 
tight—utilizes the natural resilience of cork, bonded together by 
an original process. 


A recent development, in response to a demand from several 
industries, is 


NEOLANGITE 


which, like Langite, embodies cork, but in this case bonded 
with Neoprene. 


Neolangite is extensively used on transformers, it resists hot oil, has 
a considerable mechanical strength and recovery after compression. 


Chingford cork ‘jointing’ material 


For less critical applications, cost may be saved by the use of this 
material, made alongside Langite but to a less exacting specification. 


CORK MANUFACTURING COMPANY LIMITED, 
SOUTH CHINGFORD LONDON E.4 
Telephone: SilLverthorn 2666 (7 lines) 
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REMEMBER 
—WARDS 
MIGHT 
HAVE IT 


BW. 


YAg 


These five words are familiar to every 
buyer of machinery who scans the “Plant 
for Sale” columns of the national and tech- 
nical press. They serve as a reminder that 
Thos. W. Ward are able to supply new, 


searching unnecessary. But this is only a 
small part of the service which the Ward 
Group of Companies offers to industry. In 
the 75 years since its foundation, the Ward 


organisation has grown to embrace almost 


secondhand and reconditioned machinery — every facet of industrial activity. Today, 


of every conceivable kind, and their Ward products and services are part of 


enormous range usually makes further industrial life everywhere in the world. 
e 


THE TWW SERVICE INCLUDES:- 


Iron & Steel - 


Contractors’ Plant & Equipment « Shipbreaking ° Structural Steelwork - Excavators and Cranes 


Non Ferrous Metals - Plant & Machinery - Foundry Plant & Supplies * Tractors & Earth Moving Plant 


‘ Industrial Plant « Rails & 


Sidings - Granite & Freestone - Roadstone & Roadmaking - Cement - Industrial Dismantling - Wire & Wire Products 


Nuts & Bolts - Insulating Materials » Food Preparing Machinery « Factory Planning & Installation 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD 


Packings & Jointings - 

LONDON,GLASGOW, MANCHESTER, ° 

BIRMINGHAM, LIVERPOOL, BRISTOL,  ° 
GRAYS, WISHAW, PRESTON, BARROW, 
BRITON FERRY, MIDDLESBROUGH, 
MILFORD HAVEN, INVERKEITHING, 
ANTWERP, PARIS, BOMBAY, 
CALCUTTA, SYDNEY AND STOCKHOLM 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Lif Yeo 


POGSILPARK GBLATEUW 
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POWER ASSISTED 
STEERING 


—another lead by 
GIRLING in the drive 


for safer motoring 


As a direct contribution towards ease of handling and 
the elimination of fatigue when driving the heavier cars, 
as well as goods and passenger vehicles of all kinds, 
Girling Limited have developed a hydraulically operated 
device which gives power assistance to the effort derived 
from manual turning of the steering wheel. 

Even on the heaviest vehicles the device gives a 
lightness yet sureness of steering “feel” that has to be 
experienced to be appreciated, and the design is such 
that the power assistance can never in any circumstances 
get out of hand. It must always remain instantly 
and completely subordinate to the dictates of the steering 
wheel and to the hand of the driver. 


GIRLING 


THE BEST BRAKES IN THE WORLD ° rd 


agatn Way Out Ahead —) 


GIRLING LIMITED 
KINGS ROAD -: TYSELEY + BIRMINGHAM 11 





AUTOMOBILE ENGINEER, December 1954 








Meadowfelt is just cut out for your job! 


Name your needs in felt and we'll give you just what you want — the right 
weight, the right texture, the right grade. Quick delivery (either in the piece 
or cut and punched to your requirements) is part of the Meadowfelt service. 


Meadowfelt prices are right, too. Send for samples and full details. We'll 


be glad to help with advice on any problem concerning felt. 


When you 1000 72/t... EEZYUL 


FELT DIVISION OF 


THE LONG MEADOWFELT COMPANY, KIDDERMINSTER—THE CARPET TRADES LIMITED 
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The 7 inch Heavy Duty Sander 


Built for many jobs 


Here’s a tool that’s really versatile... it’s built to 

sand, surface, de-rust ... smooth down rough welds, rub down 

paint om wings or body panels prior to re-spraying . . . ideal 

for all body construction and general maintenance work. 

" You must have many uses for this tough, dependable Sander, 

Built for long life and hard work, made by the world’s largest manufacturers of portable elec- 
ashen sel outed tric tools for all industries. Other B & D tools include, Saws, 


leaving the surface satin-smooth. 


Fast, versatile, adaptable B & D Drills, Hammers, Screwdrivers, Bench & Portable Grinders, 
Sanders cut time and costs on both pro- 
duction and maintenance work. 


Quicker and Better with 


Block’ Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request 





BLACK & DECKER LTD +» HARMONDSWORTH + MIDDLESEX 
TOWSON, U.S.A - TORONTO, CANADA - SYDNEY, AUSTRALIA - MEXICO D.F. SAO PAULO, BRASIL 


Smee's 7/53 
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A Great Advance 
im Fuel Oil Filtration 


Low first cost 
Extremely high efficiency 
Small overall dimensions 

Filtering surface 6 times area of 
previous designs 
Elements replaced cheaply 
Easily and quickly serviced 


This new filter has been expressly designed to remove the 

extremely minute dust particles, carried in suspension in 

fuel oil, which are responsible for most of the wear in pumps 
and injectors. Extensive field tests under 
arduous conditions at home and overseas 
have proved it possible to obtain six times 
the injection equipment life compared with 
that using older methods of filtration. ‘The 
overhaul and maintenance costs of fuel 
injection equipment are thus greatly 
reduced and engines are kept longer in 
service. 


vil CLLAaL Lae “ . 


Pats aepasee FOR 


The World’s Leading Manufacturers ot 
FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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make doubl 


Heavy transport lorries, light delivery vans, racin 








and family cars—all kinds of vehicles, all over the 
Ferodo Anti-Fade Brake Linings . . . quite a resp 
So Ferodo make doubly sure of quality... 
doubly sure of safety... by methodical 


testing and precision manufacture. 


TESTING takes place throughout the 
production of Ferodo Anti-FadeBrake 
Linings, from investigation of basic 
materials to inspection of finished pro- 
ducts. The laboratory, the uniquely 
equipped Test House, the powerful cars 
of the Ferodo Test Fleet, all are con- 
stantly at work, making the efficiency 
and safety of Ferodo Linings a calcu- 
lated certainty. 





FERODO FACILITIES FOR RESEARCH AND TESTING ARE 


FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES 
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beceuththbecter sree 


sure 


Id rely on 
ility! 


In the MANUFACTURE of Ferodo 
Linings, the emphasis is on precision. 
Whether it’s a hydraulic press forming 
liners to their finished radius, or a giant 
multiple drill, every machine is itself 
the result of research and experience. 
This fact, combined with strict examin 
ation at every production stage, ensures 
that on any make of car in the world, 
the correct Ferodo Lining will always 


fit perfectly. 


FRODO 1 Member of the Turner & Newall Organisation 
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Lucas Research with 


experience 


for the present and 


endeavours in the field of electrical engineering is 


its great resou 


forms 4 complete liaison 


plan for the 


future. 


rcees 


of highly 
with modern manufacturing 


The result of these 


specialized knowledge and 


techniques to 


combined 


reflected in the post-war 


build 


developments of car equipment. 





Headlamps 194 


The modern headlamp incorporates 4 Lucas Light 
Unit, a combined front lens and reflector assembly 
giving permanent protection to the all-important 
reflecting surface. 


This highly reflective surface, achieved by a" alun 
nising process: is unaffected by climatic conditior 
A pre-focus double-filament bulb 's employe? 
giving correctly focused beams at all times 


Complete control of light distribution 5 achieved 
by small flutes and prisms of pre-determin’ 4 
optical characteristics incorporated in the ‘block 
pattern” lens moulding resulting '" higher 
standards of illumination. 


Consequently, double dipping can be emp* 
with no increase In dazzle over the former ‘dif 
switch’ system, and solenoid dipping devices 
eliminated. 


Specially designed racing headlamps have been 
developed which enable speeds of 400-150 m.p-h 
to be obtained at night with These have 
been used with success !" 
“Le Mans 24 Hours, etc: 


yed 
and 


are 


tne 
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FLANGELESS 


TAPER Scientific Development Cuts Costs 


i U ie oa f S Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction 
In the housing flanges develop 
under compression, 


* After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ** Consul”’ 
and ‘‘ Zephyr Six” 


Left: Front Suspension 
of the “Consul” and 
** Zephyr Six” 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body 


SILENTBLOC LTD. 


VICTORIA GARDENS 
MO PE aL TEL. PARK 982/ 
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For more vision 
in rear windows 


thank VYBAK 
Flexible Clear 


Sheet 


All these rear windows fold with 
their hoods, and there’s no fear of 
cracking, crazing or marking with 
tough VYBAK Flexible Clear Sheet. 
Larger rear windows mean more 
light, better vision—and greater 
Citroen 2CV Cabriolet. safety. Samples and prices gladly sent 
to manufacturers and accessory dealers. 
Each of the States in the U.S.A. has 
tested and approved V YBAK Clear 
Sheet, which complies with the American 


Safety Code for motor vehicles. 


Nash Metropolitan (Manufactured | 
The Austin Motor Co, Ltd, 


hi Flexible Clear 


VLD 


if 
Triumph TR2 Sports. ' fy) Sheet 


BAKELITE LIMITED . :2-18 GROSVENOR GARDENS - LONDON .- S.W. 


VS4 
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CEJ TAPS 


Spiral flute taps for blind 
hole tapping. Spiral Point 
taps for through hole 
tapping. In each case only 
one tap is needed. 


CEJ PLuG 
AND RING GAUGES 


are in steadily increasing demand through- 
out industry. Their precision and 
exemplary accuracy ensure complete 
satisfaction 


CEJ Micrometers 
CEJ ROUND DIES A complete range of C.E.J. Micro- 


Adjustable or solid; obtainable in all meters is stocked. All are manu- 


standards. factured to the well-known C.E.]. 


standard of accuracy and perfection. 
The Micrometer Screw is finished 
with hardened, ground and lapped 
threads, the thread profile is correct 
to a high degree of accuracy; the 
measuring face or anvils are lapped perfectly 
flat and parallel to one another and are at right 
angles to the axis. 
English micrometers are equipped with screws 


of 40 T.P.I. and Metric with 0-5 m/m pitch. 


=D; A.1.D. AND 

. i F 3 6 A.P.I. APPROVED 
PRECISION TOOLS AND INSTRUMENTS 

SOUTHFIELDS ROAD, DUNSTABLE, BEDS « TEL: DUNSTABLE 422/3 


DHB/F 


65 
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Ox FORD 


to the highways of the world 


Fourteenth century stonework—and twenticth century steel. The mellowness 
of age—and the power of modern industry. Oxford knows both and is 

4 f | lustry. Oxford k both | 
great because of each. From this beautiful city, British cars travel to the four 


corners of the world. 





Low Countries Land of dykes and canals, 
and windinills turning in the sea-salt breeze 
Here, British cars are a familiar sight—and 
Pressed Steel bodywork a guarantee of enduring 


strength 


_ 
Worid's tallest trees North of San 
Francisco, U.S. Highway 101 runs mile after 
mile through groves of giant Redwoods soaring 
300 feet into the sky. Of all British cars ex- 
ported to the New World the majority has 
bodywork by Pressed Steel Company Limited. 


Cans are one of Britain’s greatest, and 
From New Zealand's Southern Alps fo the snou % aa caae most valuable exports—earning vital 
capped mountains of Norway, in tropic rains or desert } ° hard currency, maintaining employ- 


heat, in the five continents and across the seven sea eben ty a. ment, building prosperity. Pressed 


ESSEC 4 j ‘ ( S ¢ S . : 
Pressed Steel bodywork maintains and enhances t F Steel ¢ ompany Limited is proud to be 


British tradition of craftsmanship in engineering ‘ AG . associated not only with many of the 





most famous names in the British 
motor-car industry, including Austin, 
Daimler, Hillman, Humber, Jaguar, 


PRESSED STEEL COMPANY LIMITED = so Conmecat sc: 


Riley, Rover, Singer and Wolseley, 
Britain’s largest Independent Manufacturers of but with other manufacturers yet to 


CAR BODIES achieve world renown 


Factories: COWLEY, OXPORD + THEALE, BERKSHII OD, SCOTLAND + Head Office: Cow Ley + London Office: SCRPTRE HOUSE, 169 REGENT ST., W.1 


M RERS ALSO OF PRESTCOLD REFRIGHES PEEL RAILWAY WAGONS, AGRICULTURAL IMPLEMENTS AND PRESSINGS OF ALL TYPES 
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Recurring tensions on 

moving arms or levers can soon 

But they don’t 

bother the versatile Nyloc. It has a special nylon insert 

which moulds itself round the bolt thread and keeps the nut firmly 

in place, whatever the strain. This nylon insert makes the Nyloc equally tenacious 

when subjected to mechanical vibration, electrical impulses, temperature changes, or immersion 


in oily liquids. Once locked nothing — except a spanner — will make it lose its grip. 


with fibre insert, 


Anywhere a nut works loose you need a Simmonds self-locking nut. It may be a Nyloc, or a Fibre Nut 


or a Pinnacle Nut (©), with metal diaphragm. We’ll be glad to tell you which is best for your particular job 


... Dut nothing rattles the NyLoc 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN. 





Branches : London, Birmingham, Stockholm, Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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;aTY 
weight 


The reputation of 

Dynamo & Motor Repairs, Ltd., 

stands high among the industries they 

serve, It is significant that, in their own advertising, 

they spotlight the vital importance of skilled soldering... 


Significant, too, that for their large and varied solder require- 
ments they rely on the quality and purity of Enthoven products. 


ENTHOVEN sotven excovers 


Enthoven Solders Ltd., 89 Upper Thames Street, London, E.C.4 Mansion House 4533 
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One lever controls 
& forward speeds 


FEATURES: 8 progressive ratios, no change 
exceeding 38%. Fast, simple one-lever shifts. All 
manual shifts normal, with dog-clutch engagement : 
synchronized change of ‘range’ by power shift button 
on lever. All gears helical, 2 reverse ratios. Compact 
construction. For engine torque of 385 Ib. ft. 








fi ch Morin a//o 
Bos C0 0C38€ 
VIl/QUe 7es/(slarce 





“Rapes: geo bby ch Voy hed § 
the best Seep Sawing 


Characleris LCS 2 / 














Engraved on ‘Primag’ 
f 


magnesium alloy plate 


answer might be Birmabright. 


ninium alloys can be we Ided, but in the case of 
omplex structures the Birmabright series 

loys is partic ularly suitable. These alloys 
require no subse que nt heat treatment 


r to obtain maximum mechanical properties. 


We shall be glad to advise you on any other 


proble m concerning aluminium alloys. 


° e 
B ] rm a br i gh t The Pioneer Aluminium- Magnesium Alloy 


BIRMABRIGHT LIMITED + BIRMINGHAM 22 ° BIRMETALS LIMITED 


6m53 
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THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [TD 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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ITS A 
GOOD PLAN 
WHICH 


INCLUDES 





DELCO 6}” TYPE 


DELCO 31/0 TYPE 





DELCO 258 TYPE 


with flange mounting 











AC-DELCO DIVISION OF GENERAL MOTORS LTD - DUNSTABLE - BEDS 





























Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 
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SELOC — the leak- 
proof lockwasher 


BONDED SEALS 


leakproof washers 


U-section ring seals, 
also wiper and other 
~~. special sections 


ee 


nge seals and 
specialised bonding of 
fatiele am ae) falhigeliiliae 


components 
STRUD—the 
leakproof bolt 


ba 


'~ 
ew y wv V Vigne 
A 


eli} 
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fA 


Whether it be an oil, grease, gas, alkali, diluce 
acid or any other fluid that must be sealed 
whether pressures are great or small, or tl 
temperature high or below zero, there is 


Dowty Seal to suit your specific requirement: 


Our extensive design and research depart 
ments are always ready to advise in the 
selection of the most suitable specificati: 


and media for your own particular applicatior 


MITEO - 


Tewkesbury 


DOWTY SEALS 


2271 


ephone 


ASHCHURCH 


O-section ring seals in a 
wide range to British and 
American Standards. Also 
square and rectangular 

section rings. 


ee eee ee 


VV 


Member of a | 
DOwry 
Group 


GLOS. 
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Photograph by courtesy of The Austin Motor Company Limite 
When safety is vital, and efficiency 
must never be in doubt, the ability of a 
nut to stay put is of paramount importance. 
Philidas are used on the Austin-Healey. 


nuts that stay put 


Division of Whitehouse I: ries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 


London Office. 6 St. James Place, S.W.1 Tel. Hyde Park 9248/9. 


Self-locking nu tutomobile, Aircraft, Electrical and Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, ete. 
PH/100/4 
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THE FIRST 


Does filtered or unfiltered oil reach the 
engine during the first few minutes 
after starting from cold. That is 

the vital question when considering 
the choice of filters—for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements offer such low 
resistance that the direct flow device 
comes into operation for the 
absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration are 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place when the direct flow 
device is in operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
.and of the years of service 


that follow, specify Vokes filters. 





pioneers of scientific filtration 


VOKES LTD. Head Office: GUILDFORD, SURREY London Office: 123, Victoria Street, Westminster, $.W.1, 


Vokes (Canada) Ltd., Toronto, Represented throughout the world Vokes Australia Pry. Led., Sydney 
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Pressure 
Die Casting 
“Lightens” 


production 


_ problems 


FROM HEADLAMPS TO TAIL LIGHTS 


There are, on an average, 150 MAZAK pressure 
die cast components in the modern motor car. 

As production increases, manufacturers must turn 
to MAZAK to meet their demands MAZAK 
pressure die casting ensures accurate speed 
production in one piece with little or 

machining required-——MAZAK is based on zinc 

of 99.99-4 ys purity and is the preferred metal for 


quality pressure die castings in modern motor cars. 


IML AN ZZ AN II 


HEADLAMP UNITS - TAIL LIGHT ASSEMBLIES 
RADIATOR GRILLES - DOOR HANDLES AND 
FITTINGS - CARBURETTORS - INSTRUMENT 





PANELS: NAMEPLATES- MOTIFS: OVER-RIDERS Ly | 3 GS 
SHOCK ABSORBERS AND MANY OTHER PARTS furenia L SMELTING 


U K MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 





IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON .:- W.I 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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Br ake w with, tradition 


It may be unfair to suggest that research people 


o- 
2 
P 


spend their time up in the clouds. It is fair, though, 
to say that they never exactly welcome visitors. So 
we are definitely breaking with tradition in inviting 
them (as we do now) to step down for a minute and 
take a little applause. No-one has done more for the 
CAPASCO tradition of dependable braking than they 
have; and everyone who has experienced the smooth, 
controlled, fade-free action of CAPASCO linings 


knows just how much that compliment implies 


MOULDED BRIA KE LININGS 


THE CAPE ASBESTOS COMPANY LTD. ; 
114-116 Park Street, London, W.1 Tel.: GROsvenor 6022 
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FOR UP-TO-DATE 
INDUSTRIAL - 





Colloidal Graphite today 


Since the discoveries of Dr. Acheson 50 years ago, the 
registered trade mark ‘dag’ has been synonymous with colloidal 
gtaphite in its industrial applications. 

‘Aquadag’, ‘Oildag’, ‘Gredag’ and our other marks are 
known throughout the engineering world and today the Acheson 
organisation offers unrivalled experience and facilities in the 
related fields of lubrication and parting, particularly under con- 
ditions of high temperature or pressure. 

The unique properties of ‘dag’ colloidal graphite, as a dry 
lubricant, as an additive to oils and greases, for parting and to form 
electrically conducting coatings, are now fully recognised and we 
issue informative technical literature covering such aspects as :— 

High-temperature lubrication - Metal-forming * Engine 
and machinery assembly and running-in * Parting - Wire- 
drawing * Impregnation * Various applications in the field 
of electronics. 

Please write us now stating your main interests and let us send 


copies of ar the above without cost to you. Write to:— 


vw ACHESON COLLOIDS LTD., 18 PALL MALL, LONDON, W.1 


Telephone: WHI 2034-7. Telegrams ; OLLDAG-PICCY-LONDON 


~ ino” Also ACHESON COLLOIDS COMPANY, Port Huron, Michigan, U.S.A. 


Colloidal Dispersions of Graf um disulphide, Silver, Titanium dioxide and other solids, in oil, 
water and volatile solvents for ever rial requirement, Specific literature on request. 














tas/ ac 60 
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Ls peeping behind the scenes... 


a) 
e, 
2 





“There are more things in heaven and 
earth, Horatio, than are dream’t of in your 


” 


philosophy .. . Hamlet’s words are still 
significant, even though since Shakespeare’s 
time, science has lifted curtain after curtain and 
completely changed the scene. Today the stage 
is set for the unfolding of still more mysteries. 
Everywhere new methods are ‘ peeping behind 
the scenes’, and none more searching than 
radiography, in which ILFORD Industrial 
X-ray films play a leading part. By the way, the 
ILFORD booklet “ X-ray Films, Screens and 

Chemicals for Industrial Radiography ” 

is a treatise in miniature on this import- 

ant branch of non-destructive testing. 


Write for a free copy today. 


ILFORD | Industrial X-ray films 


ULE A LOMAS 


ILFORD LIMITED - ILFORD - LONDON 
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‘it’s more a question 


— you / NEED—than preference ! 
oh lat Midland 4659 


BLACKBURN 6581 It’s straightforward enough. Some braking jobs demand a woven 


A Nattion-wide chain of 


BRESTOL 37884 liner, others a molded one. (Note:—WE CAN SUPPLY 
CARDIFF 27026 
CARLISLE 1589 BOTH). It all depends on the type of vehicle, its braking 
Cnoeten sate equipment, and the conditions under which it is operated. 
COVENTRY 64914 
EDINBURGH 1 Central 4234 Naturally, it takes a deal of experience to know—and not just 
EXETER 3813 
GLASGOW C2 Central 4595 
HULL Central 52072 required. That is where our technicians come into the picture. 
IPSWICH 7023 
LEEDS 3. 20664/5 
LEYTON Leytonstone 6068 for every single braking job. 
LIVERPOOL Royal 56202 
MANCHESTER 3. Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 

27142 and 27942 
NOTTINGHAM 43646 [ 
SHEFFIELD 1 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 
WIMBLEDON 4248/9 


guess—which type (and which precise quality of that type) 1s 


It is their job to know—and to advise—exactly the right liner 


Republic of Ireland 
DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD. 


SMALL & Pa to be sure 


LONDON: 76 Victoria Street, S.W.1 
DB/22 
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TOOLROOM 
FAVOURITES 


Illustration by courtesy of 
Siemens Brothers & Co, Ltd. 


970 This type of 2°/, Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14°% Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


(KXE) 672 The original universally known “Blue Line Die Steel”. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steel plied in the ) & 
annealed « caiiien proce og prea oo (x AY Ss E R YE L LI S 0 N & C O. L' T D.) 


both with regard to temperature and 
atmosphere to render them most suitable 
Jor subsequent tool room manipulation. CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
London Stock Warehouse: 
4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Machine Too! Industry 


including 
JAMES ARCHDALE & CO. LTD - WILLIAM ASQUITH LTD 
DAVID BROWN & SONS (HUDDERSFIELD) LTD 
B.S.A. TOOLS LIMITED - CHURCHILL-REDMAN LTD 
CINCINNATI! MILLING MACHINES LTD 
DEAN SMITH & GRACE LTD - A. A. JONES & SHIPMAN LTD 
KENDALL & GENT LTD - NOBLE & LUND LTD 
H. W. WARD & CO. LTD - WICKMAN LIMITED 


Salts and Salt Bath Furnaces for deep carburising 
and for the heat treatment of alloy steels 


* Accurate control of temperature DEMONSTRATION CENTRES 


s Simplicity of operation © Low cost are maintained in Birmingham, London and Glasgow, 
where customers’ problems are investigated and 


® High output ® Clean, scale-free finish advice is given free of charge. Treatment of work 
° y is undertaken at normal commercial rates. 
Uniform results 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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Malleable - 
castings 
annealed 
An 
48 HOURS! ~ 


Ee can anneal blackheart malleable castings in 48 hours because 

Gloucester is one of the few foundries in Britain with the advanced elevator-type electric 
annealing furnace. Complete mechanisation, long experience and exacting control of 
quality are the other reasons why Gloucester can offer you fast service, consistent 

quality and high output of both malleable and grey iron castings. Call in the Gloucester 


man at the earliest stages of design. His advice can save you time and money. 


Ging the job to 
GLOUCESTER 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER | ___ . 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) . GOOD CASTINGS — 





Telephone: Gloucester 2304] Telegrams: ‘Pulleys’ Gloucester 
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Pay-as-you-go IN bus 


uses § 


REGO TRADE MARK 


The fact that aluminium alloys are being increasingly 
used by progressive builders of road vehicles is, of 
course, well known. Our range of alloys, including 
the original “ Duralumin”’ series, cater for every need. 
They save wear and tear and lighten costs, but the 
particular application shown in these photographs is of 
pertinent significance. Our speciality alloy “MG5” 
has been used by Duple Motor Bodies Ltd. of Hendon 
for the entrance steps, which is the place which will be 
subjected to greater wear by continual use than any 
other part of the body. It is the first point of contact 
for boots that are wet and muddy, or dirty with oil 


and refuse trodden in the street, or covered with 
snow or salty slush ; and in some districts seawater and 
sand may also be present. It’s the sort of severe test 
which “ MGs5” literally takes in its stride for it cannot 
rust, resists corrosion, does not need painting, is strong 
and stays bright. 

If you consider taking a step in this direction, our 


Development Department will be glad to offer a 


helping hand. 


JAMES BOOTH & COMPANY LIMITED 


88 











This bus is one of twenty ordered by 
Southdown Motor Services Ltd. from the 
builders, Duple Motor Bodies Ltd., by whose 
courtesy these photographs are reproduced. 


A) 
} 


ARGYLE STREET WORKS : BIRMINGHAM 7 


eT 17 
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DORMER 


TAPER SHANK 
TWIST DRILLS 


OUTSTANDING /N APPEARANCE 
MATCHLESS /N PERFORMANCE 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 





) 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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Before it reaches you, Bury Felt goes 


through a tough testing period in the 





Bury Felt Laboratory to make sure 
it will measure up to precise standards 
p of behaviour under particular stress. 
Ur, This ensures that Bury Industrial Felts 
Ne B will work with lasting efficiency on 
Up 
Vg 
& 


whatever job they have to do. 


die-cut, chiselled, punched, machined 


and even ground. Test Bury Felts for 


l 
"9 
These adaptable materials can be THe 
I. 


yourself in filters, seals, washers, 


gaskets, buffing rollers, shock 


absorbing mountings, cushionings 
or in any of the hundreds of other 


different ways they can be used. 











Send your enquiries to: 


BURY FELT MANUFACTURING CO. LTD. 
P.O. BOX No. 14: HUBCAR MILLS - BURY - LANCS. Phone: BURY 2262 (6 lines) 


or to the London Office: 
3 SNOW HILL, E.C.I Telephone CENtral 4448 
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For Accurate Inspection Of Difficult Shapes 


The Kodak Contour 
Projector, Model 2a 
Shows... | 


DEEP RECESSES } 


CONTOURS 


Few objects are too small or complicated for complete 
inspection under magnification with the Kodak Contour 
Projector. Deep recesses and surface details, illuminated 
from the projection system itself, stand out sharply and 
in natural colour. With unmatched versatility, it can 
be switched instantly from surface illumination to 
silhouette projection, or a combination of both. Any 
of six magnifications from 10X to 100X is available at 
the turn of a dial without refocusing. Your operator 
can work rapidly and efficiently, unhampered by the 
usual hoods or curtains. 


% 


| 


Large parts? Sure! With a full 8” between lens 
and object and 6}” from object to lamphouse at 
all magnifications, there’s plenty of room. The 
lamphouse pivots to accommodate long parts. 
And the stage has 4” of easy, precise travel, vertically 
and _ horizontally 


If you have an inspection or measuring problem where 
speed, accuracy, and convenience are important, 
it will pay you to investigate the Kodak Contour 
Projector. 


the KODAK CONTOUR PROJECTOR 


Send for new booklet giving detailed information. 


GASTON E. MARBAIX LTD 
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DEVONSHIKE HOUSE VICARAGE CRESCENT 
BATTERSEA LONDON, SWi 


PHONE BATTERSEA 6888 (8 lines) 





High Quality 
DROP FORGINGS 





Photograph as a Heavy Vehicle High Duty Driving Axle 


for the automobile 
and heavy industries 





THE FIRTH-DERIHON STAMPINGS LTD : TINSLEY -: SHEFFIELD 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C, - ALLARD - ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN AUSTIN 
AUSTIN-HEALEY ~ BRISTOL 
CITROEN »- DAIMLER 
FORD - FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR ~ JENSEN 
JOWETT » LAGONDA 
LANCHESTER 
LEA-FRANCIS «+ M.G., 
MORGAN -« MORRIS 
RILEY » ROVER - SINGER 
STANDARD 
SUNBEAM-TALBOT 
PFRIUMPH » VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED : MANCHESTER 
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NCHESTER 


Outstanding past achievements—an export record second to 
none—a future brilliant with prospects of even greater tech- 
nical advances and prosperity—the British Motor Industry has 
earned the right to be proud. 

And in the manufacture of Britain’s fine cars Pyrene Metal 
Finishing Pr es are widely employed with the objects of 
providing a firm foundation for a first-class finish and main- 
taining it up t cratch, resisting rust and corrosion and 


reducing wea ital moving parts 


BONDERIZING BONDERIZING 


Bonds Paint to M rfaces Assists the Cold Forming of Steel 


PARKERIZING PARCO-LUBRITE 


Rustproofing Reduces Wear on Moving 
(Ferrous) Parts 


PYLUMIN 


Bonds Paint to Aluminium 
and Aluminium Alloys 


vy > 
“CTA 7 i ‘ ror . she ae 

{hey ‘ He 
Frey FES ¢ ny ; enter aD t Fete a 2 


THE PYRENE COMPANY LTD — METAL FINISHING DIVISION Great WEST ROAD - BRENTFORD - MIDDLESEX 
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UT anet Mining GUTTERS 


Backed by over 26 years carbide tooling “ know-how ” 





This is the Wickman “ Multimill ’ for milling cast iron. It is the 
popular cutter for producing an exceptionally good finish on the work- 
piece, with long life between regrinds. 


Here is an example of fine finish and long 
life with the Wickman ‘* Multimill.”’ 


Solid Wimet blades are inserted in a tough forged steel body. Generous 
chip space is provided, and the blades are well supported. Reservicing is 
simplified by the absence of shank material. Available also for milling 
steels and aluminium alloys (inset). 


In the final operation on the joint face of 
motor car cylinder blocks, grinding has 
been superseded by The 8” 
** Multimill * runs at 550 ft./minute with 
a feed of 20’, 
010” The cutter is only changed for 


relapping after machining 1,000 blocks, 


milling 


removing a maximum of 


when even the last component is 


machined with a_ perfectly gas-tight 


joint face 








al 





THIS 
CATALOGUE 
CAN HELP YOU 


in the selection, application, 
and reservicing of carbide 
milling cutters. Send for 
your copy now. 


These are other 
cutters in the range. 


VEY 


HI-TEN 


TYPE “A” ALUMILL HEVIMILL 


For milling cast iron and 
non-ferrous metals. 
Ideal for milling slender 
castings an 
components. 


For milling aluminium 
and light alloys at the 
highest speeds obtainable 
on modern machines. 


A heavy duty cutter for 
steels, particularly de- 
signed for the heavy 
engineering industries, 


For heavy metal removal 
on alloy steels of medium 


and high tensile 


strengths, 


WICKMAN of COVENTRY 


AVENUE 


TORRINGTON 
Hill 


WIMET DIVISION, 


ENGLAND. 


WICKMAN LIMITED, 


COVENTRY, 66621 


Telephone: Tile 
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The care is there... 


in every SkF Biting 


In the Skefko Mechanical Test Laboratory is a battery of fatigue-testing 
machines in which bearings are run continuously at speeds and under loads 
far in excess of normal operation. This is one method used to determine 
accurately the life and load carrying capacities of SUP” ball and roller 
bearings . . . and is typical of the care and thorough attention to detail that 
les behind the manufacture of all SSUSiP’ products. That is why you can rely 


on every SS0SiIP’ bearing to give long and satisfactory results in service. 


THE SKEFKO BALL BEARING COMPANY LIMITED ° LUTON ° BEDS. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES 
BALL, CYLINDRICAL ROLLER TAPER ROLLER AND SPHERICAL ROLLER. 





G 105 
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American Design Trends 


HERE is no immediate prospect that the auto- 
mobile industry of the United States of America 
will be able to extend the export markets in which 
it competes against British and European products, 

but it should not be forgotten that only economic reasons 
limit the competition. The developments in the American 
industry during the past year clearly show that but for the 
fact that in many parts of the world dollars are not available 
for the purchase of motor vehicles the competition would 
have been very fierce and difficult to counter. Despite this, 
American trends must be of great interest to the British 
automobile industry. 

The announcements of the new models for 1955 show 
that the ‘power race’ is to continue. Knowledgeable 
Americans, however, suspect that there is more of sales 
appeal than there is of real technical advance in the very 
high maximum b.h.p. now claimed for many American 
power units. There is no doubt that under special condi- 
tions these engines will deliver the horse-power that is 
claimed, but there are good reasons for doubting whether 
the quoted b.h.p. has any really effective meaning in 
practice. 


Engine Characteristics 


This search for higher maximum b.h.p. has brought 
troubles in its train. A high peak output per cm* of swept 
volume seems in many units to have been obtained by 
modifications that give a poorer torque curve in the lower 
speed range, with maximum torque occurring at consider- 
ably higher speed. As a result, acceleration and pulling 
power in the lower speed range have been adversely 
affected. 

Another point that has been noticed with some of the 
engines that give a very high power per cm* of swept 
volume is that the running at what have hitherto been 
considered normal idling speeds is no longer smooth. 
Certain authorities consider that for smooth running idling 
speeds in the order of 700-800 r.p.m. are necessary. With 
hydraulic automatic transmission, which apparently every 
American car will have before long, idling speeds of that 
order create a creep problem, which will probably entail 
some transmission modification. Engineers generally will 
consider that to worsen the torque curve at speeds up to 
2000 r.p.m. and to create idling problems is too great a 
price to pay for a high power output per cm* of engine 
displacement and an increased maximum power output of 
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doubtful practical advantage. However, there is not the 
slightest doubt that at present high maximum power output 
has outstanding sales appeal in the U.S.A. 

Another major divergence from British and European 
practice is the range of extra mechanisms available even 
for cars in the low-price class. For example, the 1955 
range of cars to be produced by Ford Division of the Ford 
Motor Company of America can have power steering, 
vacuum-type power brakes, power lift windows and power 
effected fore-and-aft and up-and-down movement of the 
front seats. These all add to the cost of the car, and may in 
sum add appreciably to the total weight of the vehicle. 
Whether they are worth the extra expense and weight is a 
matter of opinion. Even some Americans are beginning to 
wonder whether gadgetry has not been carried too far. 


Body Styling 

So far as body styling is concerned, the 1955 trend seems 
to be towards more ornamentation of a type that will not 
have a wide appeal in this country. On the other hand the 
almost universal adoption of the wrap-round windscreen 
in conjunction with narrower front pillars to give better 
vision from the driving seat will at first sight appeal to 
many motorists. The claim is made for some models that 
all blind spots have been eliminated, but cynics have been 
heard to say that the blind spots have merely been moved 
to new positions. Inspection of some of these cars at the 
Paris Show suggests that there is a good deal of truth in 
the cynicism. 

The very wide range of choice offered to potential 
owners must be mentioned. It is a great change from the 
policy that was current in the days of the T model Ford. 
To-day, the Ford Division of Ford Motor Company 
announce for 1955 four new lines with 16 body styles and 
a choice of 13 single-tone and 36 dual-tone exterior finishes, 
in addition to a series of optional extras. 


Special Purpose Machine: 

RODUCTION engineers in the automobile 
industry will find much of interest in the paper 
“Automation—its implication for management” 
prepared for the recent European Management 
Conference organized by The British Institute of Manage- 
ment. The paper, by Monsieur Pierre Bezier of the Renault 
organization, is dealt with fully elsewhere in this issue; here 
we are concerned only with one aspect, the maintenance of 

special transfer machines. 
L 
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Many engineers will no doubt be surprised to learn that 
within the Renault organization it has been found that 
relatively the maintenance charges for special machines are 
70 per cent less than those for standard machines. In round 
figures, the factory in question employs 1,200 standard 
machines and 200 special machines, and in terms of output 
the two classes are of approximately equal importance. 
Maintenance and repair require a staff of 66 for the standard 
and of 21 for the special machines. Although there is one 
maintenance engineer for 10 special purpose machines and 
one for 18 standard machines, in terms of maintenance 
charges per unit produced, the balance is greatly in favour 
of the special machines. 

This result is contrary to what has generally been 


accepted in this country as the probable consequence of 


employing transfer machines. Here it has been commonly 
thought that because of the greater complexity of transfer 
machines, the maintenance charges would tend to rise 
rather than fall, but it was known that savings in other 
directions would much more than compensate for this. 


Standardization 


It is well worth while to consider why the maintenance 
charges in the Renault factory are lower for special than 
for standard machines. Undoubtedly the greatest single 
factor is that Renault design and build their own special 
machines. Because of this they have been able to achieve 
a much greater degree of standardization than would 
probably have been obtained had the machines been 
designed and built by several unrelated organizations. 
Owing to the large degree of standardization that has been 
carried out, the maintenance engineers have to be convers- 
ant with only a relatively small number of mechanisms. 
Consequently they have a thorough knowledge of the 
machines and have no difficulty in diagnosing the causes 
of any troubles that do occur. Another advantage is that 
it is a simple and not expensive matter to carry adequate 
reserve stocks of machine movements and parts that are 
likely to call for replacement. This means that all common 
breakdowns can be rectified with the minimum of delay. 

Originally, Renault undertook the design and fabrication 
of their own special machine tools for two reasons: first, 


they had not the tunds available to buy them from sources 
outside France, particularly the United States of America; 
secondly, the French machine tool industry, which is not 
large, had not the resources or the capacity to produce the 
machines for a reasonable delivery date. However, the 
results obtained from the first machines were such as to 
encourage an extension of the scheme. 


Austin Developments 


More recently, The Austin Motor Co. Ltd. have adopted 
a somewhat similar policy, but not for the original Renault 
reasons. The Austin policy was adopted purely as a matter 
of production engineering, which may be defined as the 
science of producing to a specified standard of quality at 
the lowest possible cost. The Austin machining heads are 
much simpler, and therefore cheaper than the machining 
head for the average standard machine tool. This is only 
to be expected since each Austin head is intended to be 
used on one component for very long runs, and therefore 
there is no need for relatively elaborate and complex 
mechanisms for rapid changes of feeds and speeds. These 
heads also have the advantage that they are easily adapted 
for different classes of machining operation. As a result, 
changes in design which lead to changes in production 
operations do not make the machining heads redundant, 
which frequently occurs when standard machine tools are 
used. 


Future Policy 


Whether it would be a good policy for all the large scale 
producers in the automobile industry to develop their own 
simple forms of standardized machining heads is open to 
argument; we think it would be mistaken. Such a policy 
could have unfortunate repercussions on the machine tool 
industry, and anything that weakens that industry would be 
gravely to the disadvantage of the automobile industry and, 
indeed, of the country. There is, however, much to be 
said for the development, preferably within the machine 
tool industry itself, of a range of simple standardized 
machining heads. Such a development could be of great 
value to both the machine tool industry and to the auto- 
mobile industry and its ancillaries. 
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CUMMINS PT FUEL INJECTION 


A New Combination of the Common-rail and Mechanical Systems 


HE series of automotive diesel 
I engines manufactured by the 
Cummins Engine Company, Inc., 
of Columbus, Indiana, U.S.A., were 
described in Automobile Engineer, 
February, 1954. These Cummins 
engines are now being fitted with a 
recently developed fuel injection 
system, in which the method of 
metering the fuel is completely new. 
A central fuel pump and separate, 
mechanically-operated injectors are still 
employed, but the functions of the fuel 
pump are changed and the injector unit 
has been given new duties to perform. 
The new injection system is inter- 
changeable with the old as a complete 
assembly, but in the new pump unit, 
the number of parts used has been cut 
in half, while the weight of the pump 
has been reduced from 33 Ib (the first 
Cummins pump weighed 1041b) to 
only 13lb. These notes describe the 
new Cummins Model PT _ injection 
system and briefly list its special 
advantages. 


Fuel pump unit 

In all Cummins fuel injection 
systems, including the new PT model, 
the pump unit is mounted on the side 
of the engine and is driven from the 
timing gear train in the conventional 
manner. The injector units, one per 
cylinder, are still mounted in the 
cylinder heads and operated by means 
of push-rods and 
rocker-arms from 
the engine cam- 
shaft; the new 
injectors are inter- 
changeable with 
the old in mount- 
ing dimensions. 
To that extent, 
the Cummins fuel 
handling system 
is unchanged. 

Turning now to 
its functions, in 
the old system the 
fuel was drawn 
from the tank, 
was metered and 
delivered under 
low pressure to 
each injector in 
sequence and was 
sprayed into the 
combustion 
chamber at the 
correct instant by 
the injector, which 
did all the high- 
pressure pumping. 
In the new PT 
system, the 
method of 
handling ,the fuel 
is considerably 
altered. Fuel is 


still drawn from the tank by means of 
a gear-type pump, see Fig. 1, but the 
output of this pump is now delivered, 
carefully regulated as to pressure, to 
all the injectors simultaneously. To 
some extent, therefore, the new 
Cummins fuel system functions much 
as did the old “common-rail” fuel 
system, once used on several slow- 
speed engines and on one or two high- 
speed engines, such as the R.A.E. 
single-cylinder engine and the Coatalen 
aircraft and (Russian) tank engine. 

The pressure within the fuel delivery 
manifold varies both with the engine 
speed and load. It is first adjusted by 
a somewhat complex pressure-regulator 
valve, see the fuel-flow diagram, Fig. 2. 
This valve works automatically to give 
a predetermined rate of fuel pressure 
rise with increasing engine speed. Next 
the fuel pressure is further adjusted by 
means of a simple throttle valve, con- 
nected directly to the driver’s throttle 
control pedal. Then a second throttle 
valve, this one under the control of the 
governor, further adjusts the fuel pres- 
sure so as to afford satisfactory engine 
idling and also to limit the maximum 
speed at which the engine may be 
driven ur:der load. Finally, a shut-down 
valye is provided, which, either by 
manual or solenoid control, may be 
used to shut off the fuel completely and 
stop the engine. 

Thus the fuel 


pump, instead of 


Fig. 1. The Cummins PT fuel pump 


metering the fuel itself, as was the 
function of the older pump designs, 
now has the simpler duty of delivering 
clean fuel to the fuel manifold under 
a pressure that is carefully controlled to 
give a predetermined rate of pressure 
rise with the engine speed and a pres- 
sure level that varies with the engine 
load. 


Injector unit 

In the older Cummins fuel system, 
the function of the injector was to 
receive the metered fuel charge from 
the pump, to store it briefly while 
warming and mixing it with a minute 
quantity of air from the engine cylinder 
and, at the proper instant, to inject it 
as a spray into the combustion chamber. 
The new PT injector performs all these 
functions, but, since the fuel is supplied 
to it continuously, under carefully- 
regulated pressure, as described above, 
it has the additional duty of metering 
the fuel charges. This it does very 
simply by means of a calibrated orifice, 
which serves, in effect, to convert fuel 
manifold pressure and period of orifice 
opening (a fixed proportion of the 
engine cycle) into volume of fuel per 
injection, 

Fig. 3 illustrates the injector cycle. 
The fuel is delivered to the injector 
through the right-hand passage; for 
most of the engine cycle this passage is 
sealed off by the plunger, bottomed in 

the injector, as 
shown in_ the 
right-hand sketch 
of Fig. 3. At some 
time during the 
intake stroke of 
the engine, the 
plunger starts its 
up-stroke, port A, 
see the left-hand 
sketch, Fig. 3, is 
uncovered and 
fuel is permitted 
to circulate about 
a passage formed 
in the injector 
cap, ascending by 
the left-hand pas- 
Sage to return to 
the fuel tank. 

Up to this point 
no fuel has been 
allowed to enter 
the working, or 
compression space 
of the injector. 
Actually, about 
four-fifths of the 
OOS tReet ‘te 
allowed to circu- 
late through the 
injector merely 
serves to purge 
the system of air 
or vapour and to 








n throttie 


A Fuel cank. 
control, 


B Pump. C-Filter. 
F.Governor. G 


Fig. 2. 


help to cool the injector. In doing so, 
the fuel is, of course, neated, whicn has 
oeen claimed as an advantage. However, 
this heating probably takes piace too 
late to ve of mucn help in preventing 
coaguiation of tne fuel during cola 
weatner. 

AL some point in its upward travel, 
the plunger uncovers port 5, see rig. 3. 
i Nis 18 a Caliorated orsmce, whicn serves 
to meter tne charge of fue! into the 
working tp of tne injector at a rate o1 
now waicu varies witn the fuel mani- 
told pressure. At the proper instant, tne 
upward movement of tne piunger 1s 
suddemy reversed, as the 1oluower rises 
on the ramp of the injector cam, to 
mject tne fuei tnrougn tne nozzie 
ariuied in the injector cap into the com- 
busuon chamber, inese nozzie noes 
vary in diameter from U-U0o to U-010 in 
ana aisO in number, according to tne 
engine cylinder size. Some ot the tues 
charge must escape back througn port 
bs, Dut apparentuy the ball cneck-vaive, 
sUCN a8 tnal used in tne oider Cummins 
injectors, 18 NOL considered necessary at 
this point, Finally the psunger pottums 
in the injector cap, so as tO expel all tne 
tuei and thus to avoid the possioiuty 
ot fuel gumming. 


Pressure regulator 

The presure-regulator valve, which 
was menuoned in describing the tuel 
pump, 18 really the heart o1 the new 
Cummins IP’) uel system, Its impor- 
tance warrants a brief descripuon. 
When the engine is stopped and no 
fuel 1s tiowing trom the tuei pump, the 
reguiator vaive is seated. when the 
engine 1s running and fuel is being 
deuvered by the pump, pressure builds 
up in the system, to lorce the spring- 
loaded piston vaive to move out, unul 
it has uncovered one or more of the 
three ports drilled in the valve spindle. 
At idling speed only one of the three 
ports 18 uncovered; tuel passes out 
through this port, to be by-passed 
back to the intake side of the pump. 

Should the engine tnrottie be 
opened and the engine speed increased 
to about 1,000 r.p.m., the fuel pressure 
naturally builds up until the single 
port can no longer handle the surplus 
fuel. The regulator piston-valve then 
moves out further and uncovers a 


D~ Pressure regulator E hrottl 1 
Shut down valve. 
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Schematic fuel flow diagram 


second port. Should the engine speed 
be still further increased, until the 
high-speed governor finally cuts in, to 
prevent engine operation at any higher 
speed at tull load, the fuel pressure 
rapidly increases until the regulator 
piston-vaive is forced to the full extent 
ot its travel and the third and last port 
is uncovered. ‘lhe three ports are 
now acting as a satety-vaive, to limit 
the maximum, no-delivery tuel pres- 
sure within the pump. 

An ingenious detail in the design of 
the pressure-regulator valve is a piastic 
rod, placed within the hollow piston- 
valve so as partially to block the first 
ot the three ports. ‘The control valve 
is calibrated by adjusting this plastic 
rod endways, by means of shims. 
furthermore, the material of the rod 
has a high rate of thermal expansion, 
so that, by increasing its length when 
hot, it serves to compensate for the 
more rapid tlow of the fuel through 
the port, as the fuel viscosity 1s 
reduced with increasing temperatures. 

The shape and pressure level of the 
fuel pressure versus engine speed 
curve varies somewhat in different 
sizes of engines. ‘Thus the fuel mani- 
fold pressure corresponding to the 
maximum full-load governed speed of 
the engine is 1321lp/in* in the NH 
modeis and increases to a maximum 
of 158 lb/in* in the NHRS models. 
Among the advantages claimed for 
this type of pressure-iegulating valve 
are: it provides maximum fuel flow to 
the injectors at engine cranking speeds; 
it assists the engine governor by 
providing a steady fuel pressure at 
idling speeds and, of great practical 
importance, it makes possible the use 
of a single basic fuel pump on a series 
of engines ranging trom 60 to 300 
horsepower. 

It will be appreciated from the fore- 
going description that the new 
Cummins PT fuel system is difficult 
Like the “ common-rail ” 
has a fuel pump and a 
pressure-control valve which act 
together to fill the fuel lines with fuel 
under a more or less constant pressure. 
As with the General Motors Corpora- 
tion Type 71 fuel injection system, the 
fuel is circulated to the injectors more 
or less continuously and the injectors 


to classify 
system, it 


Start up-stroke 


Fig. 3. 
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Fuel injection cycle 


pick out what they need for each fuel 
charge and allow the remainder to 
return to the tuel tank. Unlike the 
G.M. system, the Cummins system 
relies upon a calibrated orifice in the 
injector to meter the tuel, while the 
G.ivi. design depends for this tuncuon 
on the convenuonal relieved plunger 
and ports cut in the injector barrel, 
with accompanying somewhat vuiner- 
able control gear. 

{t woulda appear that the Cummins 
P'1’ fuel system may lend itselt to the 
injection Of petro: in spark-ignition 
engines. I it were used to nandle 
petrol, however, it would probably be 
necessary to permit the fuel to cir- 
culate through the injectors con- 
tinuously, by leaving out the cut-off 
ports (hole A in the injector cycle 
diagram), to avoid trouble with vapour. 
Again, the rapid ejection of petrol, 
through metering hole B, as the 
plunger starts to descend on its work- 
ing stroke, might well cause enough 
dimiculties to warrant the reinstate- 
ment of the ball check-valve, formerly 
used in all Cummins injectors at this 
point. 

it is claimed for the Cummins PT 
fuel system that it has the advantages 
of simplicity, cheapness and ability to 
meter the fuel accurately at high 
speeds. Furthermore, it is claimed to 
be a simple matter to set the regulator 
valve so as to deliver at any given 
engine speed the maximum charge of 
fuel per cycle that the combustion 
champer can profitably handle to a 
given smoke limit. Certainly its 
adaptability to a wide range of engine 
sizes 1S a very great commercial advan- 
tage. lt is an ingenious device and 
one that will be watched in service 
with Keen interest. 


Springs 

BOOKLET, available on request, 

on springs has recently been pro- 
duced by ‘Lhe Lewis Spring Co. 
Lid., Resilient Works, Queen Street, 
Redditch. It is not intended for use 
in dealing with complex spring prob- 
lems, but has been produced to serve 
as a guide and handy reference book 
for designers, buyers and users of 
springs. 
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PREFABRICATED BODY FRAMINGS 


Interchangeable Components Formed from Standardized 
Vetal Sections 


types, variation in operating con- 

ditions, specific requirements of 
individual operators, differing climatic 
conditions, and lack of uniformity in 
licensing and legal regulations, the 
bodies of public service passenger 
vehicles are commonly “custom built.” 
Only exceptionally is a particular body 
ordered in substantial quantities and 
more generally individual orders are for 
quite small numbers. As a consequence 
it is impracticable 
to build on a con- 
tinuous system 
and bodies are 
usually produced 
in batches. 

For the export 
trade bodies must 
commonly be 
shipped in the 
knocked - down 
condition to save 
transport costs 
and must be cap- 
able of accurate 
assembly by a 
minimum of 
skilled or even 
wholly by semi- 
skilled labour. 
Even in the home 
market this prac- 
tice is widespread 
amongst the 
larger Operating companies and muni- 
cipal authorities with the object of 
keeping their maintenance depart- 
ments at full strength and fully 


|: view of the wide range of chassis 


employed. To satisfy the varied speci- 
fications while at the same _ time 
establishing a strict interchangeability 
of parts in each particular type of 
body presents many difficulties. The 
basic design must be capable of a con- 
siderable measure of dimensional and 
styling modification without affecting 
the strength and rigidity of the 
stressed structure. Furthermore, such 
modifications must not involve any 
substantial increase in weight or 


Low floor, 44-seat, single-deck framing on Leyland ‘‘Tiger’’ chassis 


unduly raise production _ costs. 

The policy of prefabrication evolved 
by Metal Sections Ltd., of Oldbury, 
Birmingham, meets these requirements 





admirably under present-day condi- 
tions, The firm supplies a_ metal 
framing, built up of interchangeable 
parts formed from standardized sec- 
tions, in the completely-knocked-down 
(C.K.D.) condition. If desired, for the 
export market, all other necessary 
materials and interior and exterior 
fittings and components can be sup- 
plied to complete the bodywork. 
Alternatively, framings can be de- 
livered in units, comprising floors, 
roofs, sides and 
ends ready for 
bolted assembly 
on the chassis. 
Metal Sections 
Ltd. are not body 
builders but 
manufacturers of 
prefabricated sets 
of framings and 
body materials, 
and do not under- 
take the produc- 
tion and mount- 
ing of complete 
bodywork. The 
only exceptions to 
this policy occur 
in the assembly 
of special proto- 
type or develop- 
ment bodies for 
the purpose of 
proving the draw- 
ings and jigs. The customer who will 
subsequently erect, mount and finish 
from prefabricated parts is thereby 
assured that no trouble will be 


C.K.D. framings and all parts for complete bodies are packed for export in standard cases. This represents the packing of 
a 33-seater single-deck bus body in 175 ft® or 4:95 m* 
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A—Roof stick, m.s. section (alternative, 14” <1” 

18G m.s. tube); B—Cant rail, la. extrusion; C— 
Pillar top knees, 14” « 14” * 7%” hur. angle; D—Waist 
rail, m.s. section; E—Garnish rail, la. extrusion; 
F—Garnish rail flare, 16G m.s. plate; G—Main pillar, 
14” x14" x16G c.m. steel tube; H—seat rail, la 
extrusion; J—Truss panel, |.a. or m.s. plate; K—Sole 
bar, 14” x14” x 4” hur. angle; L—Cross bar, -35 carbon 
steel section and inner m.s. section; M—Pillar-cross bar 
angle, 14”*14" x4" hr. angle; N—Cross bar-pillar 
bracket, 10G m.s. plate; P—Valance, rail, m.s. section 


Standard construction for single-deck bus 


encountered in assembly. As regards 
the adaptability of the design, the 
illustrations on another page of typical 
single-deck buses with bodies built on 
Metsec framings show that vehicles 
can be harmoniously and individually 
styled to suit the chassis and the 
operator. There is no suggestion of 
the design and the method of fabrica- 
tion enforcing an ungainly uniformity. 

Framings are of metal and no wood 
is employed for stressed members. 
Particularly in overseas markets the 
trend is towards the all-metal body, 
though the wooden floor is still widely 
used. At home, wooden fillers are 
frequently used in the metal sections 
to permit the attachment of panelling 
by means of wood screws. Traditional 
practices and the craft demarcations of 
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the trade unions are important factors 
in this connection. There is no 
attempt to insist upon an “ all-steel ” 
or “all-light alloy” framing. Cold- 
rolled steel sections, solid-drawn steel 
tubes, light alloy extrusions, light alloy 
or mild steel truss plates, and light 
alloy panels are used. Apart from the 
rolled sections, which are commer- 
cial quality mild steel, all the materials 
are produced by companies associated 
in the Tube Investment group. Cold- 
rolled sections are by Metal Sections 
Ltd., structural tubes and tubular seat 
frames by Accles and Pollock Ltd., 
and light alloy extrusions and panels 
by T.I. Aluminium Ltd. 

For the body builder this method 
of construction offers a number of 
advantages over the traditional timber 
framed and composite designs:- 

. Reduction of weight. 

. Reduction of erection time. 
Only semi-skilled labour required. 
Interchangeability of component 
parts. 

. Reduction 
repairs. 

6. Lower freight charges. 

The range of framings produced 
includes virtually all types of pas- 
senger and goods vehicles, electric 
vehicles, shooting brakes, station 
wagons and trailer caravans. Single- 
deck bus and coach framings may be 
of full-fronted, half-cab, or normal 
bonneted types with forward, centre 
or rear entrance/exit as required. 
Full-fronted or half-cab double-deck 
bus framings have a similar choice of 
door locations. 


of time and cost of 


Production 

Although the Company rolls sec- 
tions for a number of industries, about 
50 per cent of its output is for auto- 
mobile and allied manufacturers. 
Stock material is received from the 
steel makers in the form of coiled strip 
in various widths up to a maximum 
of 3ft. In some instances, for simple 
channels and angles, for example, the 
strip is purchased slit to size and is 
issued direct to the rolling mills. These 
strips are held to commercial limits. 
For the more intricate sections, how- 
ever, closer limits on the width are 
necessary and wide coils are specially 
slit to produce a number of narrow 
strips, each held to an overall tolerance 
of ¢x in. Slitting operations are carried 
out in a battery of gang slitting 
machines, the largest of which can 
handle coils up to 3ft wide and 
weighing from 4 to 5 tons. 

From the slitting machines the 
recoiled strips are conveyed by fork 
truck to the cold rolling machines. All 
of these, with a few exceptions, are of 
the firm’s own design. Most have 
twelve main and three final spindles, 
and the usual intermediate correction 
and guide rolls to prevent rippling of 
the part-formed section. As will be 
seen from the illustration, the rolls are 
overhung to facilitate the rapid change 
of rolls, quick set-up of the machine, 
and continuously visible operation. All 
rolls are designed, machined and 
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A—Side pillar, chrome molybdenum, 16G for §$-D, 

16G lower and 18G upper for D-D buses; B-—Bulkhead 

corner pillar, chrome molybdenum, 16G; C Roof 

stick, mild steel, 16G; D—Cross bar, 2} in deep, 35 

carbon steel, 4 in deep, mild steel, 10G. Inner sections, 
18G mild steel 


Standard steel sections 


finished in the firm’s tool department. 

From each rolling machine the 
section runs down a ramp 100ft long 
and at the end operates an electrical 
trip device which shuts off the motor 
and stops the rolls. The section is 
then parted by a manually operated, 
swing type, cut-off saw mounted at the 
finishing end of the rolling machine, 
and the operation is repeated. At the 
end of each ramp is a shearing press 
on which the section is cropped into 
working lengths ready for fabrication. 
Shearing tools are available for all 
standard sections but special sections 
or short runs are cut on a band saw. 
The working length, it should be 
noted, is a standard length that covers 
all requirements for a particular com- 
ponent. Any adjustment required to 
meet individual specifications is made 
by trimming during fabrication. Tubes 
and light alloy extrusions supplied by 





Special sweeping machine for contouring pillars and roof sticks 


other firms are ordered in estimated 
multiple lengths and are cut to 
standard working lengths as required. 


Fabrication 

Tubes and sections are wheeled to 
approximate contour on a_ special 
power-operated, push-button  con- 
trolled sweeping 
machine. This 
comprises super- 
imposed rolls, of 
appropriate peri- 
pheral profile to 
suit the section, 
flanked on each 
side by _ slider 
blocks adjustable 
for height and 
angle to produce 
the desired curva- 
ture. The com- 
ponent is checked 
for accuracy of 
sweep on a metal 
template and 
should any cor- 
rection be neces- 
sary the section is 
marked, given a 
blow in a fly- 
press, and re- 
checked. Tubular main pillars, swept 
on this machine, are then cut to 
precise length and taken to a welding 





Welding jig for pillar attachment brackets 
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booth. There they are mounted on a 
jig and standard attachment brackets 
for the crossbar, seat rail, waist rail 
and cant rail are arc welded in position. 
In the standard construction all 
brackets are welded but in special 
cases where a bolted attachment is 
specified the necessary holes are tubed 





ant rail; B—Garnish rail; C—Seat rail 


Standard light alloy extrusions 


and welded to prevent possible distor- 
tion of the section on assembly. 
Straight longitudinal members, such 
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Checking a tubular pillar for correctness of sweep 


as cant rails (when of steel section), 
waist rails and valance rails, have their 
attachment brackets tack-welded in 
position on a jig, are removed for arc 
welding and finally checked on the jig. 
Some brackets are produced from 
plate by cutting to shape on guillotines 
and folding in a press, others by 
blanking in a 
power press, and 
simple angle 
brackets are 
sawn to length 
from hot - rolled 
stock. 

Cross bars are 
formed from 
either a 2} in 
deep channel sec- 
tion of 0-35 
carbon steel or a 
4in deep channel 
of mild _ steel. 
Each is in 10G 
material and is 
closed by an 18G 
channel _ section 
spot welded in 
position. For 
wooden floors this 
light channel is of 
box section to 

accommodate a wood filler, while for 
metal floors it is formed with wide 
flanges. Bars are cut to length, drilled 


Rotatable jig for welding pillar and chair brackets to cross bar 
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Cold-rolled sections for welded brackets and frames are cut on 


One of a battery of special bending machines 
a circular saw machine 


instances stainless steel is employed 
for the wheel arches. Small-radiused 
bends in the lighter sections are made 
on a battery of hydraulic bending 
machines, also specially designed to 
the firm’s requirements. The work is 
clamped tangentially to the forming 
roll keyed on the driven vertical 
spindle and held to the roll by a suit 
ably profiled slidable support bar 
The rotating table is indexed and its 
periphery is grooved for the attach 
ment of stops to actuate an automatic 
trip control. Such items as_ knee 
brackets, cross bar chairs and parts for 
bulkhead framings are cut from cold 
rolled sections or tubes on an angle 
sawing machine and _ checked for 
length in simple gauging jigs. 
Double-deck buses follow a similar 
construction but the lower saloon cant 
rail may be a steel angle instead of a 
light alloy extrusion. Bulkheads are 
stiffly built with side pillars of 2} in x 
2} inx16G chrome molybdenum tub 
ing formed with a jin rebate. The 
front bulkhead has a central pillar and 
a cross rail at waist level, each of a 


Degreasing, pickling and Granodizing fabricated components 


for the floor longitudinals, and pillar 
connection brackets are arc-welded in 
position in a rotatable welding jig. 
When required, chair brackets to raise 
the cross bar above the vehicle side 
frames are also positioned and welded 
in this jig, as may be seen in the 
illustration. 
For simple roofs a 16G_ top-hat 
section is employed but when roofs 
are to be racked and used for load 
carrying, additional strength is re- 
quired. In some instances a reinforcing 
strip is spot-welded inside one limb 
of the top-hat channel; alternatively, a 
14 in X 1 inX 18G tube is used. Three 
sweeping operations are required to 
form the roof sticks, first the main 
transverse contour and then the two 
radiused ends, which are checked for 
conformity to a metal template. After 
trimming to length, standard gusseted 
brackets for attachment to the cant 
rail are jig located and spot-welded to 
the ends. 
Wheel arch framings of plain angle 
or channel section are also produced Finished components are dipped in chlorinated rubber-aluminium 
by sweeping and jig welding. In some air-dried 


paint, drained and 
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Typical double-deck body on Daimler chassis for Belfast Corporation 


substantial box channel sec- 
tion. Welded angle and 
channel frames brace the 
structure below the lights 
and support the transverse 
truss panels. At the rear, the 
Partition incorporates the 
saloon entrance framing and 
is trussed by the mild steel 
riser plate. 

Lower saloon arch rails 
are built up of upper and 
lower swept channels, to 
receive timber fillers, spaced 
by profiled side plates and 
spot - welded. Standard 
flanged flares, or gussets, 
are spot-welded to the ends 
of the arch rails. The side 
flanges bolt up to brackets 
on the pillar and the upper 
flanges provide a seating for 
the upper saloon pillar foot 
brackets. Cove panels in the upper 
saloon mask the pillar junctions. 

Roof sticks for the upper saloon may 
be of light alloy in plain channel 
section. Flanged flares, solid riveted 
to the roof stick, are bolted to the cant 
rail and pillar knee brackets. At the 
overhung front end of the upper saloon 
the corner pillars and front cross rail 
are formed of two light alloy channels; 
one looped across from side to side 
and the other swept back to join the 
cant rail. The rear platform is welded 
up from hot-rolled angles and sup- 
ported from an angle on the base of 
the riser plate. Diagonal braces are 
fitted to the closed side of the platform 
enclosure. Two bays in the main 
structure are interrupted by the wheel 
arches, and these are bridged by longi- 
tudinal strengthening rails of square 
tube with tubed and welded holes. 
Truss panels of steel or light alloy, 
riveted to the lower saloon seat rails, 
sole bars and pillars, are carried over 
the wheel arches to the waist rails. 
Cold-rolled angles and sections are 
used for the half-cab, with a tubular 
corner pillar of special section rebated 
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to receive the outer panelling. All door 
frames are welded up. 

Usually the cross bars are held 
down to the chassis by 4 in thick mild 
steel straps bolted to angle brackets 
on the vehicle side frames. When a 
relatively high floor level is required, 
as with certain coaches, welded chairs 
are used to raise the cross bars above 
the side frames, as already mentioned. 
Conversely, should a specially low 
floor level be demanded the crossbars 
can be eliminated and the framing 
supported from outrigger brackets 
bolted to the frame side members. 
The body framing pillars are attached 
to a support rail of deep angle section 
carried by the outriggers. This con- 
struction is followed on the 44-seat, 
single deck framing for the Leyland 
“Tiger” chassis with underfloor engine. 
From the illustration of this framing 
the method of stiffening the front end 
by means of a truss plate at cant rail 
level above the door opening may be 
noted. The opening is braced at the 
bottom by the step structure. Overall 

dimensions of this framing 
et are 30ft long and 7 ft 6in 
ar wide and the total weight, 
assembled on the chassis as 
shown, is 104 cwt. 


Anti-corrosion 
treatment 

After fabrication all parts 
are thoroughly cleaned and 
given a phosphate coating 
by the Granodine process as 
a protection against corro- 
sion. Vats are arranged in 
an aligned series and the 
work is transferred in wire 
baskets by an _ overhead 
electric hoist. The treatment 
cycle, the overall time of 
which will vary according to 
the size and condition of 


Bulkhead construction on double-decker on Leyland chassis the batch of work, is as 


follows :— 


Skeleton framing for Belfast Corporation double-decker on Daimler chassis 
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Drop-side body on Albion chassis; steel underframe, light alloy platform, steel-framed cab 


. Degreasing in __ trichlorethylene 
vapour bath at 160-180 deg F. 

. Pickle in phosphoric acid bath at 
140-150 deg F to remove rust. 

. Cold water swill. 

. Hot water swill. 

. Cold phosphating bath of Grano- 
dine. 

6. Cold water swill. 

7. Hot water swill. 

8. Drying in a_ gas-fired 
remove all moisture. 

After treatment the parts are given a 

priming coat of paint. As standard, a 

chlorinated rubber-based aluminium 

paint is used, but other primings such 

as an oil-based red oxide or chassis 

black may be specified. In all cases 

the parts are dip coated to ensure an 

adequate cover for the interior of 

tubular members and inner surfaces of 

part-enclosed or masked components. 

After dipping, the parts are stacked in 

racks to drain and air-dry. 


oven to 


Completely knocked down shipment 

A fully detailed schedule of parts is 
prepared for each order and from this 
the parts are collected and grouped for 
despatch. When destined for a builder 
in this country the parts are bundled 


and delivered directly by road. For 
overseas customers, however, the parts 
are cased and relatively elaborate pre- 


cautions are taken to simplify the 
checking of the shipment on arrival 
and the subsequent assembly on the 
vehicle cha One complete set of 
schedule sheets is forwarded by air 
mail and, they detail the contents 
of each case, the customer need open 
cases Only as required; this minimizes 
the risk of pilferage. A duplicate set 
of schedule sheets is enclosed in one 
of the cases. Each part, or bundle of 
small parts, has attached by wire a 
metal label stamped with the item 
number and can thus be positively 
identified from the schedule. Against 
each item on the schedule is the fol- 
lowing information:— 

1. Description of part. 

2. Number required for each bus. 

3. Quantity sent in the consignment. 
4. Balance outstanding to complete 
the order 
5. Number of 
which the 

found 
All necessary drawings are provided, 
including final assembly drawings of 
the framing with all parts identified by 
the schedule item numbers. A fully 
detailed and well illustrated instruc- 
tion manual is divided into two 
sections, one dealing with the mount- 
ing and assembly of the framing and 
the other with body panelling and 


the packing case in 
particular part will be 


























Framing for insulated box van on 4-5 ton Commer 
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finishing. No assembly jigs are neces- 
sary, the structure being bolted up on 
the cross bars after simple alignment 
on the chassis. Obviously, the time 
required will vary according to the 
facilities at the site and the labour 
available. As an example of what can 
be achieved, using mainly unskilled 
labour, it is recorded that a State 
Transport Corporation in _ India 
assembled and _  ffinished several 
hundreds of single-deck buses at the 
rate of one vehicle per day. 

As regards framings, complete sets 
of parts for three single-deck buses 
can be packed for shipment in three 
cases 8ftx4ftx3ft and a single case 
22 ftx1ftx1ft, having a gross weight 
of about 50cwt. The net weight of 
the three sets is approximately 34 cwt. 
Additionally, to meet customers’ 
requirements, the firm will supply part 
or all the materials and equipment 
needed to finish the body. Light alloy 
interior and exterior panels are cut to 
size and shaped panels in aluminium 
may be either ready for fitting or in 
the flat sheet. Tucker “Pop” rivets 
are used for the attachment of panels 


All-welded cab framing for Foden lorry 


and the necessary mechanical (lazy- 
tongs type) or pneumatic tools for 
fixing can be supplied. Other struc- 
tural items include glazed fixed and 
movable windows, windscreen, doors 
and door operating gear, emergency 
exit door, ventilators, and side and roof 
insulating material. 

Body equipment can be despatched 
so that the customer is virtually 
assured of no unnecessary delay in 
finishing the vehicle ready for service. 
This may include interior and exterior 
trim mouldings in light alloy; tubular 
seat frames with slatted or upholstered 
seats; destination indicators; electric 
lighting and signal fittings and the 
necessary wiring and _ switchboard; 
decency screens, grab pillars and 
interior parcel racks; trafficators, wind- 
screen wipers and observation mirrors, 
roof luggage racks, ladders and life- 
guards; and fire extinguishers and 
first-aid boxes. 

The method of assembly greatly 





facilitates body repairs. For example, 
a damaged pillar and two side panels 
can be removed and replaced by new 
parts by one man in about 30min. 
The exterior panels have joggled 
margins and are secured to the pillar 
faces by a “Pop” riveted strapping. 
When replacing panels the rivets are 
drilled out and the strapping serves 
as a drilling jig for the new panels. It 
is of interest to note that the firm’s 
experience has led to the adoption of 
proprietary self-locking nuts through- 
out the structure. Too often it has 
been found, particularly overseas, that 
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loose lock washers have been omitted 
on assembly. Another aberration is 
neglect to tighten all nuts and bolts. 


Commercial vehicle framings 

Whilst framings for single- and 
double-deck buses and trolley buses 
constitute the main activity, a wide 
range of body framings for goods 
vehicles is also produced. A platform- 
type lorry body has a prefabricated 
underframing and a light alloy corru- 
gated floor. As mounted on the Albion 
lorry illustrated, detachable stanchions 
and side and tail boards can be fitted 


to convert it quickly to a drop-side 
body. Also shown is a_ skeleton 
framing for a box van on a 4-5 ton 
Commer chassis. This example is one 
of a number produced for Lever 
Brothers and Unilever Ltd. and is 
finished to incorporate the “ Walton” 
patent insulating covering. Standard- 
ized cab framings for a number of 
goods vehicle manufacturers are mostly 
of the all-welded steel type, of which 
the Foden cab, illustrated, is typical. 
Complete chassis-frame structures are 
fabricated for battery electric vehicles 
and also for trailer caravans. 


RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Lubrication of Industrial and 
Marine Machinery 
By W. G. Forbes. 

London: CHAPMAN AND HALL, LTp., 37, 
Essex Street, W.C.2. 1954. 53x9. 
351 pp. Price 52s. 

The second edition of this book has 
been revised by C. L. Pope and W. T. 
Everitt. The late W. G. Forbes worked 
for most of his life with engine builders 
and machine manufacturers, in shipyards 
and ocean-going vessels and in industrial 
plants. C. L. Pope and W. T. Everitt 
have also had extensive experience in 
industry. It follows, therefore, that the 
book is written from the point of view of 
an engineer rather than an oil tech- 
nologist. 

The first fourteen chapters deal with 
the chemistry, refining, compounding and 
specification of lubricants, and dwells at 
some length on the limitations of certain 
types. Chapters 15-32 explain the lubri- 
cation requirements of the most common 
types of machinery and cover quenching 
and cutting oils. In this section, 39 pages 
are devoted to internal combustion 
engines and their lubricating oils. Several 
of the chapters are on plain, ball, and 
roller bearing lubrication, the formation 
of oil films, and machine storage and 
shipment. Problems associated with the 
lubrication of pneumatic tools, reduction 
gears, air compressors, vacuum pumps, 
hydraulic systems and fluid couplings are 
discussed. The remaining chapters give 
practical examples of how information 
contained in the first part of the book 
may be applied in practice to the lubrica- 
tion of equipment. 


Automobile Electrical 
Maintenance 
By A. W. Fudge, A.R.C.S.C., Wh.Sc., 

A.M.1.Mech.E. 

London: Sir ISAAC PITMAN AND SONS 
Ltp., Parker Street, Kingsway, W.C.2. 
1954. 5x74. 256 pp. Price 12s. 6d. 
The author of this work is well known 

as a writer of technical books. He has 

recently revised his work on automobile 
electrical maintenance to bring it up to 
date and the third edition has now been 
published. Certain of the sections and 
illustrations have been modified and an 
appreciable amount of new material has 
been added. The sections on magnetos 
and coil ignition, dynamos, starter motors 


and batteries have been amplified and 
parts re-written. The original policy of 
presenting the information in a simple 
and compact manner has been continued. 
As in the first edition, the subject of elec- 
trical faults, their diagnosis and remedy 
is given prominence. 

‘Lhe book is a comprehensive guide for 
service engineers as well as for private 
motorists. It begins with a description of 
the individual circuits that comprise an 
automobile electrical system, shows how 
these circuits are combined, and gives 
typical wiring diagrams. Following this 
are chapters on coil ignition and mag- 
netos. A further nine pages are devoted 
to spark plugs. The remaining chapters 
deal with dynamos, starter motors, bat- 
teries, lamps and other accessories, and 
the last one is on locating electrical faults. 


Motor Vehicle Calculations 
and Science 
By R. C. Champion, A.M.I.Mech.1., 

A.M.1.R.T.E., and E. C. Arnold, 
M.1.M.I., M.I.R.T.E. 

London: EDWARD ARNOLD (PUBLISHERS) 
Lrip., 41, Maddox Street, W.1. 1954. 
4; x74. 202 pp. Price 7s. 6d. 

This is an elementary text book for the 
young apprentice who is just beginning 
his studies. Part I deals with elementary 
calculations and contains sections on 
mechanics, heat and electricity. A know- 
ledge of engineering drawings and the 
measurement of angles with a protractor 
is a prerequisite for the solution of some 
of the problems in these sections. An 
indication of the academic level of the 
book may be gained from the fact that 
the first chapter is on fractions, the 
second on decimals and the third on 
powers and roots. 

Part II is devoted to trigonometry, 
algebra and further calculations and 
science up to the standard of the Motor 
Vehicle Mechanics and ‘Technicians 
examinations, the City and Guilds of 
London Institute, and similar examina- 
tions set by other Boards. A fairly wide 
field is covered and the headings of the 
chapters include work and horse power, 
moments, stress and strain, heat and tem 
perature, velocity and acceleration, and 
electricity and magnetism. In the back of 
the book are answers to the problems, 
logarithm and antilogarithm tables, and 
an index, 


Definitions and Formula: 

Automobile Engineering 

By H. Kerr Thomas, M.1.Mech.E., 

M.1.A.E., and Staton Abbey, 
A.j.Inst.E. 
London: Sir ISAAC PITMAN AND SONS 

Ltp., Parker Street, Kingsway, W.C.2. 

1953. 44 x 54. 28 pp. Price ls. 

The series of booklets on engineering 
subjects published for many years by Sir 
Isaac Pitman and Sons Ltd. is so well 
known that a detailed description here 
would be superfluous. ‘The second edition 
of the one dealing with automobile 
engineering contains a great deal of 
information of interest to students. Some 
of it may also be of use to practising 
engineers for reference purposes, 

The first section gives the formule used 
in thermodynamics, the second covers 
horse power calculations and the third 
deals with estimation of gas velocity past 
poppet valves, piston velocity and 
acceleration, and many other formule 
necessary for determining the perform 
ance of engine mechanisms. In section II 
friction clutches, shafts and axles are 
dealt with, section IJI is on brakes and 
section IV on gearboxes. The remainder 
of the work covers frames, springs, engine 
performance and testing, steering gear, 
cooling, fuels and combustion, and 
ignition systems. 


The Motor Manual 


By the Staff of “ The Motor.” 
London: TEMPLE Press LiTp., Bowling 

Green Lane, E.C.l. 1954. 437} 

298 pp. Price 6s 

The Motor Manual, which is now pub 
lished in its 35th edition, is written for 
the knowledgeable type of motorist who 
takes an interest in the vehicle he drives. 
It is a useful book for those who wish to 
acquire sufficient understanding of the 
mechanism of their car to be able to 
drive it well, and take the necessary steps 
to maintain it in good order. 

This new edition well maintains the 
reputation established by its predecessors 
It explains simply and clearly the work 
ing principles of the modern car In 
addition, it deals with such recent develop 
ments as disc brakes, hydrodynamic drives 
and power steering. ‘The work includes 
a chapter on caravanning and another on 
the law as applied to the motorist. 





EATING equipment has now 
H become an integral part of 
vehicle design, and there are 
few buses and coaches that do not 
incorporate some method of raising 
the internal temperature and demist- 
ing the windscreen. In fact, the 
situation has been reached where the 
customer before hiring enquires of the 
coach operator if his coaches are fitted 
with heaters. Similarly, even in this 
country, heaters have almost come to 
be regarded as essential in private cars. 
It is of interest to trace the course 
of development that has been followed 
in recent years. Initially, the view 
taken was that hitherto we had been 
accustomed to driving with windows 
closed in cold weather, so that the 
most economical way of providing the 
necessary warmth inside the vehicle 
was to install a recirculator type of 
unit. However, apart from _ the 
unpleasantness of this arrangement 
from the hygienic point of view, there 
still remained the problem of adequate 
demisting of the glass. With a re- 
circulater type of installation, the air 
inside the car becomes increasingly 
laden with moisture as the occupants 
breath out more and more water 
vapour, 
Then, to solve this problem it was, 
of course, necessary to employ fresh 
air type heaters. By using these units, 


heater is the model G, 2} kW 
offered by Delaney Gallay Ltd. 


Key-Leather Co. Ltd. make this KL 414 
heater for taxi cabs. The heat is taken from 
the engine coolant 
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HEATERS 


A Review of Recently Introduced Units 





Smith's 8 kW heater 


it is possible to pass fresh air from the 
exterior of the car directly on to the 
windscreen and so to ensure rapid 
demisting of those areas of the glass 
that are most important from the point 
of view of visibility. Moreover, the 
dilution of the moisture laden air in 
the vehicle reduces the tendency for 
the side and rear lights to become 
misted over 


Until recently, almost all the units 


Clayton Dewandre 34 kW heater assembly 
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available in this country have been of 
the type that are supplied with heat 
from the engine coolant system. Some 
begin to operate soon after the engine 
has been started, but others are fairly 
slow in coming into effect and are not 
of much use to drivers who habitually 
travel short journeys. The best results, 
of course, are obtained when the 
temperature of the water circulated 
through the heater is raised quickly by 
virtue of the fact that a thermostat is 
incorporated in the engine coolant 
system. Nevertheless, there is a limit 
to the amount of heat that can be 
taken from the engine coolant and 
there is a demand, particularly in very 
cold countries, for fuel burning units. 
These units are most attractive for 
passenger transport vehicles because 
of the great output required to heat 
the large space involved and also to 
offset losses due to opening the doors 
to allow passengers to get on or off. 

There are now several types of fuel 
burning heaters manufactured in this 
country and the number of water 
heated models available is constantly 
being increased. The efficiency of 
water heated units has improved, and 
many are more than satisfactory for 
private cars, and even for passenger 
service vehicles for certain types of 
operation. All the latest designs of 
heaters were displayed at the Com- 


The 50 ASM, oil burning air heater manu- 
factured by S. Smith and Sons Ltd. 


In this unit, made by Clayton Dewandre 
Co. Ltd., the heat source is a water jacket 
round the engine exhaust 
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The 34 kW heater and control assembly made by S. Smith and Sons Ltd. 


mercial Vehicle and Motor Shows at 
Earls Court this year, so in reviewing 
them it is hardly possible to do better 
than to comment on the exhibits that 
appeared at those Shows. 

There are many examples of heaters 
for the smaller commercial vehicles: 
Delaney Gallay Ltd., Key-Leather Co. 
Ltd., S. Smith and Sons Ltd., and 
Clayton Dewandre Co. Ltd. all offer 
examples of these small units. This 
year Delaney Gallay have introduced 
two new units, the S and the G 
models. The S model has an equiva- 
lent output of 14 kW and has a speed 
control for the fan motor. It has 
adjustable outlet flaps for regulating 
the flow of hot air to the vehicle and 
to the demisting outlet. The G model 
is a 2} kW unit and can be supplied 
for building into the vehicle during 
erection, and is recommended for use 
in conjunction with a fresh air duct. 
It can also be supplied in a complete 
casing for fitment to existing vehicles. 


In the Wolseley Six-Ninety air is supplied to the heater through a 
scuttle ventilator 


Key-Leather Co. Ltd. showed a 
range of heaters, large and small. At 
the lower end of the range there is the 
KL 54 Mark II, for fitment to the new 
Thames 5cwt van. This is fitted with 
a reversible motor with a_ speed 
control switch. There is also the 
Monitor unit for other light vans 
which provide about 1-65 kW of heat. 
As before, a reversible fan-motor is 
fitted, allowing a choice of demisting 
with or without interior heating, or 
heating only. A new unit is the taxi 
heater, type 414. This provides heated 
fresh air for the driver and also for 
the passengers’ compartment. This 
equipment has_ received Scotland 
Yard’s approval. Another new unit is 
the type 385, underseat heater for 
buses or coaches. Measuring 104 in 
by 104in by 87 in, it has its own fan 
giving an airflow of 182 ft?/min and a 
heat output of 16,200 B.Th.U/hr. or 
4-75 kW, at a temperature difference 
of 120 deg F. 


The Clayton Dewandre range of 
heating units for buses and coaches is 
already well known. To date, the 
heating element has always been 
formed from Clayton-Still wire wound 
tubing. An innovation this year is the 
introduction of the GHD 3-5 heater, 
which utilizes a monobloc heating 
element, presumably to reduce overall 
size. Other new developments of this 
firm are directed at improving the 
heat input to their heater units. The 
first concerns the over-cooling which 
often takes place on underfloor engines 
due to their exposed position and the 
inaccessibility of the radiator. In 
order to reduce this, shutters are fitted 
to the radiator, and are controlled by 
a cylinder actuated either by air 
pressure or vacuum from the braking 
system. The control of the operating 
cylinder is by means of a_ bi-metal 
operated valve. A pressure reducing 
valve is included when air pressure 
actuation is adopted. The system 
operates on a differential pressure of 
only 10-12 lb/in?. 

Another development by this manu- 
facturer is an exhaust, water heater to 
boost the available heat from the 
engine cooling system and so increase 
the temperature of the water supply 
to the _ heaters This unit, when 
mounted in a diesel engine installa- 
tion, is capable of contributing 17,000 
B.Th.U/hr 

S. Smith and 
service vehicle 


Sons Ltd. public 
heaters incorporate 
centrifugal blowers, making them 
particularly suitable for heating 


systems with distribution ducting. To 


Only ‘part of the full width, scuttle air intake of the Nash Metro- 


politan is used to supply air to the heater 
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The interior of the Wolseley Six-Ninety, showing how the demister 
units are served by two pipes from the central box installed under 
the dash 


supplement this range there is now a 
new series of underseat heaters, incor- 
porating propeller type fans. These 
fans are capable of displacing large 
quantities of air for a very small input 
of electrical current. The new heaters 
are made to give two nominal outputs, 
8kW and 5kW equivalent electrical 
energy. They are also suitable for 
special applications, such as canopy 
mounting on double deck vehicles, and 
may be used with fresh air intakes or 
as recirculators. 

There is also a range of heaters that 
has been developed for heating the 
cabs of transport vehicles. They have 
nominal capacities of 3 kW and 34 kW. 
The units incorporate a high efficiency 
fan to provide adequate demisting and 
defrosting of the deep windscreens of 
commercial vehicles and are readily 
adaptable to meet a variety of instal- 
lation conditions. 

Another line of heater development 
merits serious consideration. It is in 
the field of fuel burning units. There 
are cases where a source of heat may 
not be available, as in railcars, boats, 
and in some workshops or buildings. 
Alternatively, there are cases where 
the output of heat from the vehicle 
engine cooling system is insufficient, 
either by reason of the volume of 
space to be heated or because of 
extremely low external ambient tem- 
peratures. This is where the fuel 
burning type of heater is needed. Both 
Key-Leather Co. Ltd. and S. Smith 
and Sons Ltd, manufacture units of 
this type. The KL 10,000 has already 
been described in the March 1954 
issue of Automobile Engineer. It burns 
gas, oil or paraffin and, as the name 
suggests, is capable of producing 
10,000 B.Th.U/hr. This firm is con- 
templating manufacture shortly in 
this country of a 75,000 B.Th.U/hr 
heater, but the unit was not on view 
at their stand, 


The Smiths’ 50 ASM _ unit has 
undergone re-design since the pre- 
vious Commercial Vehicle Show. 


This re-design has been carried out 
for three reasons. Firstly, to improve 
starting characteristics at temperatures 
down to —65 deg F, as experienced in 
the export market, notably in America 
and Canada. Another is to overcome 





difficulties due to voltage 
the battery from the dis- 
the on charge conditions. 
The third is to incorporate an im- 
provement in fan design whereby 
airflow is increased by 25 per cent. 
The unit is capable of an output of 
50,000 B.Th.U/hr. Air is drawn 
through a heat exchanger by a fan and 
distributed as required in the space to 
be heated 
Fuel is 
chamber by 
type fuel pump. 


starting 
Variation ol 
charged to 


fed to the combustion 
a positive displacement 
A motor driven, 
centrifugal air-impellor provides air 
for combustion, and the fuel is 
supplied in a finely divided spray by 
means of a rotating disc type fuel 
slinger, and is thoroughly mixed with 


the air rhe slinger is driven at 
3,500 r.p.m. by the motor that also 
drives the combustion air-impellor. 


Ignition is effected initially by a glow 
plug, which is cut out of operation 
once the system has started. 
Products of combustion are passed 
through the stainless’. steel heat 
exchanger. The pressure of the heated 


air outside the exchanger is always 
higher than the pressure of the 
combustion air inside. Thus, should 


a fracture occur in the exchanger, the 
heated air is not contaminated by the 
products of combustion. The system 
is fully automatic and is protected by 


safety devices. 

At the Motor Show, the Key- 
Leather Co. Ltd. exhibited a_ basic 
range of vehicle’ heaters, with 
specialized versions for fitment to 


specific vehicles. One of these units, 
the type 54, has an output of 2kW. 
This equipment has been adapted for 
fitting to the latest Ford Anglia and 
Prefect, the M.G. model TF, and the 
Triumph TR2. In the case « the 
M.G., the heater is fitted under the 
scuttle; it is inset into the baffle board 
and only protrudes } in. A windscreen 
demisting fishtail is provided. 
Clayton Dewandre Co. Ltd. showed 
a new 34kW heater unit utilizing a 
monobloc type of matrix in place of 
the Still tube design, on which this 


company’s products hitherto have 
mainly been based. The equipment 
incorporates” a_ centrifugal blower, 
which is mounted on the heat 


In the B.M.W. 501, air is supplied to the heater through the duct 
on the right-hand side and air for ventilation only enters through 


the left-hand one 


exchanger but, if necessary, can be 
installed remote from it and connected 
by flexible hose. A hot air distribution 
box is provided; it has flap valves to 
control the air flow to the different 
parts of the car. 

S. Smith and Sons Ltd. had their 
standard 3} kW heater on show; this 
has a centrifugal blower with all the 
heater controls embodied in the heat 
exchanger unit and remotely operated 
by means of push-pull flexible cables. 
The controls include a water shut-off 
valve for conversion of the installation 
into a fresh air ventilation unit in hot 


weather. 
Installation arrangements are so 
numerous and varied that a whole 


book could be written on the subject. 
However, in private cars where the 
scope is perhaps more restricted than 
in commercial vehicles, the installa- 
tions adopted tend to follow fairly well 
defined lines. Some examples of these 
layouts are shown in the accompany- 
ing illustrations. 

One problem that has to be faced is 
the prevention of transmission of 
undue noise from the fan and its 
motor into the car. From this point 
of view, perhaps the best arrangement 
is to mount the blower forward of the 
engine instead of on the heater unit. 
This arrangement also is an advantage 
when there is not much space avail- 
able adjacent to the heater, on the 
dash. A disadvantage is that the long 
length of ducting, which is essentially 
of fairly large diameter, may prevent 
ready access to the engine compart- 
ment. However, many manufacturers 
employ this ducting arrangement, 
even when the blower is mounted on 
the heater or directly on the dash. 

An ingenious ducting layout to 
avoid obstruction in the engine com- 
partment has been adopted on the 
latest Austin models. A pressed steel 
duct is employed and it is attached to 
the under-side of the bonnet lid. 
Therefore, when the lid is lifted, so 
also is the duct. 

Another method of combating noise 


is shown in the illustration of the 
B.M.W. 501 installation. In this, a 
rubber mounted, ducted fan _ unit, 


together with the heater, is totally 


enclosed in an air distribution box. 
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DRIP-FEED GAS CARBURIZING 


The Wild-Barfield 


ASEOUS cementation has 

become well established in 

industry as it makes possible a 
more precise metallurgical control, is 
cleaner in operation and is more 
economical than the earlier pack tech- 
nique employed for case hardening. 
The process is accelerated by the 
application of the 
diffusion prin- 
ciple. Instead of 
the carburizing 
being carried out 
slowly at a rela- 
tively low’ tem- 


TABLE |. 


ANALYSES OF [RAW TOWNS’ 


Constituent 


“Carbodrip” System for Case-hardening 


Ferrous Alloys 


be broken down to methane to be effec- 
tive in cementation processes, is liable 
to produce an undesirable quantity of 
soot, 

A development of this process, the 
Wild-Barfield “P.T.G.” (Prepared 
Towns’ Gas) method, differs in that the 
raw towns’ gas is not burned during 


GAS, “P.T.G.”” 
“CARBODRIP’’ ATMOSPHERE 


Raw towns’ 
Gas 
per cent 





perature in order 
to prevent the 
formation 
of hypereutectoid, 
cementation is 
effected more 
rapidly at a 
higher tem- 
perature and 
the _ hypereutec- 
toid constituent so formed is diffused 
to produce a final case of eutectoid 
composition. 

The atmospheres commonly used for 
gaseous cementation are produced with 
the object of obtaining a reaction mix- 
ture containing carbon - monoxide, 
methane, and hydrogen in suitable pro- 
portions. Such deleterious constituents 
as carbon-dioxide, oxygen and water 
vapour are either completely eliminated 
or at least reduced to a minimum. In 
Britain, towns’ gas is treated in a 
separate generator and, commonly, en- 
richment of the gas by topping up with 
a hydrocarbon is necessary. Piped 
methane may be employed in countries 
such as the U.S.A. and Italy where 
natural gas is available. Whichever is 
used, the gas is 
passed _ either 
through a_ burner 
or a column of 
catalyst material 
at high tempera- 
ture and is thus 
partially burned, 
usually under 
endothermic con- 
ditions, to pro- 
duce a carrier gas. 
To raise this gas 
to a strength suit- 
able for carSuriz- 
ing purposes, a 
hydrocarbon’ gas 
such as propane 
or butane must 
be added. This 
technique is rela- 
tively expensive 
to operate and, 
since the added 
hydrocarbon must 


Carbon dioxide 
Oxygen 


Carbon monoxide 
Methane 
Hydrogen 
Nitrogen 


Unsaturated hydrocarbons 


0-0—0:2 

0-:0—0:1 

0-4—):6 
20:2 
23°6 
51-2 
Bal. 


3-3 
0-6 
2:1 
16°4 
24:0 
49°5 

4:1 


preparation and thus the valuable active 
constituents, methane and carbon mon- 
oxide, are conserved. Organic sulphur 
compounds are first abstracted and then 
the de-carburizing constituents, carbon 
dioxide, oxygen and water vapour, are 
removed without decomposition of the 
methane by passing the gas over a 
special catalyst at an elevated tempera- 
ture. The resulting gas will effectively 
carburize steel without the addition of 
any cupplementary hydrocarbons. 
From the analyses of a typical towns’ 
gas before and after preparation, as 
given in Table I, the effect of the cata- 
lyst will be apparent. Apart from the 
removal of carbon dioxide and oxygen, 
and the reduction of unsaturated 
hydrocarbons, the gas remains substan- 


En 32 steel carburized for 2.75 hr total time at 925 deg C in (left) ‘‘Carbodrip 
(right) ‘‘P.T.G."’ atmospheres. 


Etched 2 per cent Picral. 


ATMOSPHERE 


“pP.1.G.”" 
Atmosphere 
per cent 


Magnification 


tially unchanged. This method has been 
widely used both in this country and 
abroad for twelve years. 

As an alternative to towns’ or natural 
gas, carburizing atmospheres can be 
derived from organic liquids, such as 
mixtures of alcohols and hydrocarbons, 
which are fed directly into the furnace 
by the drip 
method The 
liquid is pyro 
lyzed and circu- 
lated throughout 
the charge of 
work by means of 
a fan yield an 
atmosphere _ hav- 
ing an effective 
carburizing 
potential While 
this method has a 
misleading 
aprearance of 
simplicity, careful 
control of condi- 
tions 1s iry to ensure practical 
and repeatable results. For example, 
some of the liquid mixtures used were 
unduly sensitive to flow rate or were 
over-rich in their constituents and were 
liable to produce heavy sooting, with a 
consequent stopping-off effect on the 
work, unless an extremely careful 
control was exercised 

With these considerations in mind, 
and in view of the economies and 
advantages offered by the drip-feed 
system, the Company undertook a 
comprehensive programme of research 
to evolve a liquid mixture that would 
pyrolyze to produce a carburizing gas 
of a composition similar to Prepared 
Towns’ Gas (P.T.G.) without decom- 
position to carbon occurring during 

the reaction 
cycle Providing 
such mixture 
could be © pro- 
duced = and its 
derivative atmo 
sphere was suffi 
ciently close 
constutuuonally to 
that of “P.T.G a 
assumed 
urization 
effected 
rate 


AND 


“Carbodrip”’ 
Atmosphere 
per cent 

— to 
0-0—0°3 
0-0—0-2 
0:2—0°6 
20:0—25°0 
20:0—25°0 
58-0—48-0 


necess 


it Was 
that car! 
could be 
it the same 
and that diffusion 
pericds cf the 
same order 
would be required 
to yield cases of 
eutectoid compo 
iuon. Thus 
conditions of car 
burizing, which 
had long been 
indardized for 


tne 


and 
50 § 


M 
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has been extensively tested, first in a 
pilot plant and subsequently in a full- 
scale industrial installation. From 
Table I it will be noted that the gas 
analysis figures for the pyrolyzed 
“Carbodrip ” are closely similar to 
those for “P.T.G.” Total time (T) at 
the carburizing temperature is divided 
into an active carburization period (t 
during which carbon is fed to the steel 
as rapidly as it can be absorbed, and a 
diffusion period (T—t) when _ the 
ibsorbed carbon is diffused into the 
steel. During the diffusion period, the 
drip feed is cut off, the retort outlet is 
closed, and the atmosphere allowed to 
remain static. 

When preliminary tests had been 
concluded a selection of En steels were 
carburized in “Carbodrip” and 
“P.T.G.” atmospheres at 925 deg C 
and at 950 degC under identical con- 
ditions of total time (T) and diffusion 


\ 
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A Retort plug door B Element bricks C Baffle D Insulation 

E Retort F Throat G Far H Burn-off tube 

J Retort door clamps K Door lifting arm L Eleme M Hydraulic jack 

N Retort seal P Hydraulic control panel Q Ther R ‘'Carbodrip’’ entry tube 

Section of fixed-retort gas carburizing fur: inged for ‘‘Carbodrip 
atmosphere 


“P.T.G.”, would remain unaltered 3. Dek sulphur compounds 

and the accumulated experience, should t be present. 

including reliable  time-penetration 4, Und oting should not occu 

data for a wide range of steels, would durin rolysis. 

be available for immediate use with 5. The: f feed should not be critical 

the new technique. Essential pre- and factory metallurgical results 

requisites of such a liquid mixture, should be obtainable over a reason- 

dictated by experience with gas car- ably le drip rate. 

burizing mixtures, were as follows: A liquid mixture fulfilling the postu- 

1. The constituents should be readily lated litions was eventually dis- 
available and relatively low in cost. covered rly this year and is the 

2. The resulting atmosphere should — subject British Patent Application 
virtually be free from decarburizing No. 28 4. The mixture is known by 
gases. the trade name of “ Carbodrip” and 


TABLE Il. COMPARATIVE CARBURIZING RESULTS WITH “CARBODRIP’’ AND En 32 steel carbonitrided by ‘* Carbodrip ”’ 
“P.T.G."’ ATMOSPHERE 2.5 per cent NH, for 1:0 hr at 
850 deg C and oil quenched. Total case 
, depth 0.015in. Etched 2 per cent Nital. 
Total I Case Depth Magnification 250 
Steel Temp Time Atmosphere ——————- -———- 
deg C hr i Total Eutectoid 
in in ratio ( ). The comparative results are 
925 $ rio (0-039 0-023 recorded in Table II and photomicro- 
, 0-040 0-022 graphs of En 32 specimens carburized 
a = tor a total time of 2-75 hr are shown. 
0-041 0-023 The drip-feed method can also be used 
0-040 0-022 for carbonitriding. Anhydrous 
— ——— ammonia to the requisite quantity may 
0-042 0-026 be fed directly to the furnace and 
0-040 0-025 : “ ” 
oe — _ é independently of the Carbodrip 

En34 7 0-050 0-032 liquid or, alternatively the drip-feed 
0-050 0-032 liquid may be specially mixed to con- 
aaa = ee ‘a ——— ahaa tain the necessary nitrogenous liquid 
En36 +25 0-050 0-037 Results obtained by this method are of 
0-050 0 a standard similar to those obtained 
“ inne with a carbonitriding atmosphere deve- 

0-060 0-0: loped wholly outside the retort 
0-000 In general, the same furnaces as those 
used for orthodox gas carburizing may 
be employed for the drip-feed method 
ettiitadie atthcasai Exceptionally, those specially designed 
0-072 5 to take a withdrawable, heavyweight 
0-070 55 retort require a modified retort door to 
allow the introduction of the liquid to 


0-065 
0-062 
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A batch of camshafts being charged into the furnace 


the furnace instead of the usual gas 
entry at the bottom. 

Furnaces are of standard vertical 
design and incorporate a liner having a 
positive, clamped seal at the top and a 
chrome ore seal at the bottom. The 
door is raised by means of a power- 
operated hydraulic ram and swung on 
a cantilever arm. To ensure the effi- 
cient gas circulation which is essen- 
tial for drip-feed carburizing, a 
centrifugal fan located in the base and 


Gas carburizing installation, comprising furnace, 
Charging space 16 in dia 
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driven by an 
electric motor oper- 
ates in conjunction 
with an inner baffle 
mounted coaxially 
on the throat 
casting. 

At present four 
sizes of standard 
furnaces are avail- 
able, with work 
space dimensions 
ranging from 10 in 
dia x 15in deep to 
24in dia x 48in 
deep. These are 
similar to furnaces 
currently used with 
wr, kc The 
Company consider 
the furnace with 
the 16 in dia « 30 in 
deep space is the 
smallest size to be 
operated economic- 
ally with a gas pre- 
paration plant. 
With the drip-feed 
system, however, 
smaller carburizing 
furnaces are held to 
be economical ow- 
ing to the substan- 
tiaily lower capital 
cost of the “ Carbo- 
drip ” installation. Accordingly, a range 
of smaller furnaces is being designed 
to meet the requirements of smaller 
heat-treatment establishments for gas 
carburizing plant. Special sizes are pro- 
duced to meet specific requirements. 

To feed the “Carbodrip” liquid 
from the holding tank to the furnace 
only simple equipment is required. It 
will be appreciated that since the cost 
of the liquid is higher than that of 
towns’ gas it is essential to keep con- 


drip-feed apparatus and cooling pit 


30 in deep 


sumption down to a minimum, to avoid 
waste, and to control the flow within 
fairly narrow limits. Hitherto, st has 
been customary to control drip rate by 
means of a metering pump and the only 
way the flow rate could be checked was 
by measuring the quantity of fluid 
delivered. On the “ Carbodrip ” system 
the liquid mixture is delivered to the 
furnace by air at a pressure of 5-10 lp 
in*, instead of by a pump, and an 
indicating flowmeter is provided. All 
that is needed is a reducing valve to 
lower the shop line pressure and a small 


The ‘‘Carbodrip’’ feeding apparatus 


water trap. If a works supply of com- 
pressed air js not available a very small 
portable compressor and a_ capacity 
vessel will suffice. 

The compleie apparatus comprises 
a vessel holding approximately 10 gal 
of the liquid mixture. This vessel is 
fitted with a well-protected sight glass 
revealing the quantity of liquid con- 
tained, a pressure gauge, a safety valve 
and a filler cap. The admission of com 
pressed air to the vessel forces the 
liquid up an internal pipe and through 
a filter, a fine-control needle valve, a 
flowmeter, and thence by a flexible 
pipe to a jet in the retort door. The 
whole installation is simple and has no 
moving parts 

Work carriers do not differ from 
those required when using the orthodox 
gas carburizing Preferably, 
they are designed to hold the maximum 
number of a _ particular component. 
Trays and baskets may be used for 
small components providing that con 
sideration is given to the problem of 
local shielding of one component by 
another. As the atmosphere in the 


process. 





— 4 
retort is circulated by a powerful fan, 


this problem is reduced to a minimum. 


Carriers or baskets must be of high j 


quality nickel-chromium alloy to ensure 
long life and minimum distortion. 
When the work has been carburized 
it is transferred to a cooling pit, located 
alongside the furnace, and allowed to 
cool slowly in a protective atmosphere. 
Commonly raw towns’ gas is used for 
this purpose but any non-oxidizing 
atmosphere can be employed. If neces- 
sary, an atmosphere derived from 
“Carbodrip” liquid, either specially 
produced or tapped from a furnace, 
would meet the requirement. Some 
work necessarily will be directly 
quenched in oil or water and in such 
cases the carriers or baskets must be 
specially robust in construction and 
designed to ensure a rapid and uniform 
cooling of the charge in order to 


Spiral-bevel pinion in En 36 steel sectioned to show cas 
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obtain nsistent 
result 
While metal- 
lurgical results of 
the “Carbodrip” 
proce virtually 
identical th those 
obtained ortho- 
dox ga irizing, 
the driy feed 
method ffers a 
number idvan- 
tages of some 
economic value. 
These may sum- 
marized 
1. The process is 
simple operate 
and does not 
require labora- 
tory supervision, 
2. It is independent 


e depth of 0-060 in. Carburized 


for 7-5 hr total time at 925 deg C, T/t ratio 1:6. Micrograph of specimen, etched 2 per cent 
Nital, magnified 50 


N article entitled “ Basic Features 
of Good Piston Design,” by F. 
Jardine, has been published in 
Automotive Industries, May 1, 1954. In 
it, recommendations are given for the 
optimum pattern for an aluminium 
alloy piston. The merits are considered 
of a piston having a flexible skirt for 
conformability to cope with the dif- 
ferent expansion rates of aluminium 
and cast iron. Rocking of the piston 
in the cylinder bore can be minimized 
by making the overall piston length 
110 per cent of the cylinder diameter. 
Above the gudgeon pin axis, the 
length of the portion of the piston that 
is subjected to compression loads 
should be 50-60 per cent of the 
cylinder diameter. To avoid high 
bearing pressures at the top of the 
skirt, a minimum of 25 per cent of the 
thrust face length should be above the 
horizontal plane containing _ the 
gudgeon pin axis 


PISTON DESIGN 


In high compression engines, the 
gudgeon pin should have a diameter 
of about 28 per cent of the cylinder 
bore should be sufficiently . rigid 
to prevent excessive deflections that 
might cause premature piston failure 
through fatigue. A chamber, cast or 
machined on the inner edges of the 
gudgeon pin bores, helps to ensure 
satisfactory stress distribution in the 
bosses. Ring land size is important 
for heat flow and rigidity; the top land 
is made wide to assist heat flow from 
the piston head and give added pro- 
tection to the top ring from high flame 
temperatur¢ High temperatures in 
the ring grooves may cause excessive 
groove wear and other troubles. The 
remaining ring lands may be made 
successively thinner, since the tem- 
peratures and pressures involved are 
lower. At room temperature, diametral 
clearances for ring lands are set at 


0-008 in per inch of piston diameter 
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900°C 169 1:20 
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Typical time-penetration ‘curves ‘at ‘different temperatures for 


En 32 steel 


of a supply of raw towns’ gas or 
natural gas and consequently not 
susceptible to variation in the 
chemical composition of those gases. 

. The “Carbodrip” liquid is com- 
pletely free from the sulphur com- 
pounds which must, in some cases, 
be specially removed from towns’ 
gas. 

. There is economy in floor space since 
the “ Carbodrip ” feeding equipment 
occupies on!y a space of 1 ft 6 in x 
1 ft 6in x 5 ft high. 

. For a given work programme, the 
drip-feed method requires a lower 
capital outlay than does the orthodox 
gas process. 

. Power costs are lower since it does 
not require the operation of a 
catalyst furnace. 

. Maintenance costs are extremely 
low as practically all that is necessary 
is to replenish the vessel holding the 
liquid 


for the top land and at 0-006in per 
inch for the rest. 

With flat crown pistons, a short ring 
belt may promote undesirable deflec- 
tion of the crown and increased skirt 
deformation. Rigidity is obtainable 
with a short ring belt if the piston 
crown is convex or dome-shaped. 
Such a crown should not project far 
into the combustion chamber as, 
otherwise, the heat flow from combus- 
tion gases to piston is increased. 

Piston crown thickness should be 
about 0-065 times the cylinder bore, 
while skirts are usually at least 1« in 
thick. Increased skirt thickness makes 
for greater strength; greater flexibility 
is gained by incorporating horizontal 
or vertical slots. Cam contour machin- 
ing or grinding of the skirt secures low 
clearance at room temperature for 
the thrust faces and suitable shoulder 
clearance at operating temperature. 
M.1.R.A. Abstract No. 6951. 
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LARGE QUANTITY PRODUCTION 


Automation and its Implications for Management 


URING the past six or seven 

years much has been written 

about production developments 
in the British and American auto- 
mobile industries, but there has been 
very little published, at least in this 
country, about Continental develop- 
ments. Therefore the paper “ Auto- 
mation—Implications for Management,” 
presented on behalf of Monsieur 
Pierre Bezier, Directeur des Methodes 
Méchaniques for the Renault organ- 
isation, to the recent European 
Management Conference organized by 
the British Institute of Management, 
should be of great interest to produc- 
tion engineers in the British auto- 
mobile industry. The following notes 
give the substance of Monsieur 
Bezier’s paper. 

There are still wide differences in 
the means used for large scale produc- 
tion. In the United States of America 
nearly all the factories are equipped 
with specially developed machines of 
the transfer type with multiple heads 
for milling, drilling, tapping and spot- 
facing operations. A typical American 
machine of this type is shown in 
Fig. 1. It is a Footburt machine for 
machining Mercury cylinder blocks. 
In British and European factories, on 
the contrary, there is not the same 
uniformity of approach to the prob- 


Fig. 1. 


lems of large scale production. Some 
of these factories are using methods 
closely related to American practice. 
An example of this is shown in Fig. 2, 
which illustrates a transfer machine 
for Renault Frégate cylinder heads. 
Others use standard machines such as 
milling machines with manual or auto- 
matic controls, radial and sensitive 
drills and centre lathes. A _ good 
example of this type of production 
layout is illustrated in Fig. 3, which 
shows a line for machining Ferguson 
tractor gearboxes. 

The selection of the means of pro- 
duction is governed bv several con- 
siderations. Those having the greatest 
are: first, the time factor for getting 
manufacture started or the product; 
and second, the advantages and dis- 
advantages of the different types of 
available equipment. 

It is fairly easy to estimate the 
relative investment necessary for 
different solutions. This investment is, 
of course, made up mainly of the cost 
of the machines, the cost of installa- 
tion, and the price of the buildings to 
house the machines. It is also possible 
to estimate reasonably accurately the 
differences in labour costs for the 
various proposed arrangements. Fur- 
thermore, it is reasonable to consider, 
without great risk of error, that other 


indirect expenses will hardly be 
affected by the choice of manufac- 
turing equipment. That is, such 
expenses as cutting tools, lubricating 
oils, coolants and electrical current 
will be reasonably constant for a given 
volume of production, even though the 
methods differ 

On the other hand, it is much more 
difficult to determine certain other 
costs that must arise from use of the 
equipment. They include maintenance 
and repair charges and the value of 
work in progress, or contingency 
stocks, to be held against the possi- 
bility of a breakdown in production. 
However, approximations can be made 
from results obtained in the course of 
operating similar installations 


Manufacture of machines 

The design, manufacture and bring- 
ing into operation of a group of special 
machines, may take on very different 
forms, according to the means avail- 
able to the industry in the country 
under consideration. In the United 
States, more than 30 firms specialize 
in the manufacture of these special 
machines. Collectively they employ 
thousands of specialists, engineers, 
technicians, designers and skilled tool 
makers. Under these conditions a 
company wishing to obtain this type 





Footburt transfer for Mercury cylinder heads 





Fig. 2. 


of equipment has the opportunity of 
consulting several manufacturers, all 
willing to give the benefit of their 
experience and manufacturing facili- 
ties. Frequently, the shortness of time 
available for the installation of the 
new equipment makes it necessary to 
divide the work between several com- 
panies. In general, the specialist 
companies in the U.S.A. have good 
relations with each other, and the 
division of work does not injure the 
quality of the final product. 

The purchase of special machines 
requires, first a very close liaison 
between the machine supplier and the 
machine user, because in the machine 
design, account must be taken of the 
buildings in which the machines will 
be installed, the methods of materials 
handling, automatic, semi-automatic 
or manual, which are to be used for 
the transport of the work, the arrange- 
ments for scrap disposal, and the 
distribution arrangements for services 
such as compressed air, cutting fluids 
and electric current. On this last point 
it is worth noting that some machines 
use a power of several hundreds of 
kilowatts. It may be necessary to 
install such machines near trans- 
formers in order to economize on large 
section electric cables. As heavy 
starting ‘loads may produce a lowering 
of voltage in the electric system, it 
may be necessary to space the 
machines systematically, and_ to 
arrange that the power is fed to them 
through a special circuit in which the 
voltage is more or less independent of 
the demands on current. 

It can also happen that the design 
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Renault transfer machine for Frégate cylinder heads 


of the product is modified during the 
designing or manufacture of the 
machine In such a case, the machine 
tools will also have to be modified, but 
if they are nearing completion, it may 
be necessary to effect some com- 
promise solution in order to reduce 
the loss time or money that would 
be caused by a drastic modification. 
On the other hand, the machine tool 
specialist may ask for a modification 
in the component design in order to 
facilitate manufacture and reduce 
the cost of the equipment. 
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The acquisition of all the machine 
tools necessary for a new manufac- 
turing programme is only possible if a 
machine tool industry capable of satis- 
fying a heavy demand within a 
reasonable delivery time is in exis- 
tence. Such an industry can only 
exist if a sufficiently large group of 
customers is available so that a steady 
flow of orders can be maintained and 
regular and sufficient work be assured. 
These conditions obtain in the United 
States of America. 

European factories generally have 
had to use both the American machine 
tool industry and the machine tool 
industry of their own countries. It has 
to be recognized, however, that in the 
absence of a common language, tech- 
nical liaison with a supplier several 
thousands of miles away is often diffi- 
cult and results in delays and useless 
expense. This is perhaps the reason 
why one British organization, Austin 
Motors Ltd., designed and constructed 
a section of its own specialized 
machines, an example is illustrated in 
Fig. 4, and obtained the balance from 
reputable British manufacturers. 


Renault developments 

In 1946 the Renault Corporation 
started to plan the machine equipment 
for the Renault 4CV. At that time it 
was impossible to go outside France 
for much equipment. In the first 
place, the foreign currency available 
was barely sufficient to cover the pur- 
chase of indispensable machines, large 
multi-spindle automatics, cam grinders, 
bevel gear shapers, etc., most of which 
were manufactured in the United 
States. At the same time the 
specialized machine tool industry in 
France had not the means to carry out 
the programme in the time available. 
It was, therefore, decided that all the 
special machines should be manufac- 
tured in the Renault tool room. For- 
tunately the Corporation had consider- 
able experience of this kind of work. 


Machining line for Ferguson tractor gearboxes 
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Between 1946 and 1954 the Renault 
Corporation designed, constructed and 
put into operation more than 600 
special machines. They included more 
than 3,000 automatic machining heads 
and 535 are used in the manufacture of 
Renault vehicles. While necessity 
forced this policy on the Corporation 
in the first instance, it has been con- 
tinued because it was found to have 
several important advantages. Whereas 
in other factories there are usually 
similar machine elements of different 
makes in use, in the Renault factory 
identical units are employed. This 
greatly simplifies maintenance and 
repair. The machine units are of 
three types, graded between 1-5 and 
15 h.p., while the transfer machines 
are made up of standard blocks fitted 
with slides of two widths. Through 
making their own machines, Renault 
found that liaison between the product 
design office and the machine tool 
section was greatly simplified. 


Machine utilization 

If a preliminary cost investigation 
justifies the use of equipment of high 
capital cost, those who have to use the 
equipment must ensure the maximum 
utilization to reduce the overhead 
charges for operation and = main- 
tenance. Apart from accidental and 
fortuitous causes, there are two prin- 
cipal factors that reduce the output 
from a special machine. They are, (a) 
the time taken for loading and unload- 
ing the machine, and (b) the time 
necessary to replace worn tools. 

When automatic systems bring the 
workpiece to the point of machining 
and fix it before the machine units 
come into action, the loading time 1s 
practically nil. For this to be possible 
the workpiece must present machined 
surfaces that permit a rapid and 
precise location. ‘This is particularly 
the case with cylinder blocks, cylinder 
heads, certain crankshafts and some 
gearbox castings. It is then necessary 
for the mechanisms for moving and 
clamping the work to be specially 
designed. This can be done only at 
the expense of standardization, with 
all that this involves in increasing 
manufacturing costs, increasing delay 
in bringing the equipment into service 
and reducing the possibilities of 
recovering the cost. A transfer 
machine that locates from machined 
surfaces on the workpiece is illustrated 
in Fig. 5. 

If, on the other hand, the workpiece 
is of irregular shape, it must be 
clamped on a fixture which itself 
presents reference faces for location 
and fixing in the machine. A Renault 
fixture used for machining a 4CV 
exhaust manifold is illustrated in 
Fig. 6. This method requires a con- 
veyor for bringing the empty fixtures 
back from the unloading to the loading 
station. If the machining operations 
are fairly short, the speed of the 
machine depends upon the time of 
loading and unloading the workpiece. 
In order to reduce these idle times, 
certain American manufacturers 
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Fig. 4. 


Fig. 5. 


employ  hydraulically- or 
pneumatically - operated 
spanners. Against these 
inconveniences, the use of 
special work fixtures has 
one capital advantage; it 
allows standardization of 
the elements in the machine 
line. That is why the 
Renault Corporation uses 
this method everywhere, 
even for workpieces of 
regular shape. 
Certain very 
machines carry several 
hundred tools. If the need 
of production calls for very 
high feeds or speeds, or if 
the workpieces are in a 
tough metal, the frequency 
of tool changes can be high 
enough to appreciably re- 
duce the effective output. 
The use of tungsten carbide 
has increased the life of 


important 


Fig. 6. 


Transfer 


Austin transfer machine for A.30 gearboxes 


Baush transfer machine for V.8 cylinder blocks 


machine fixture 


exhaust manifolds 


for 


Renault 


4CV 





‘ see 7. 

length is 
dardized for all tools 
of the same diameter 
' in such a manner 
b f that there is com- 
plete interchange- 
N ability between all 


Fig. 7. Renault tool holders with adjustable shank 


milling cutters and reamers, but the 
use of carbide tipped drills has not yet 
emerged from the experimental stage. 
However, most of the tools found on 
special machines are of high speed 
steel. For machining cast iron they 
usually work dry; for cutting steel it is 
essential to cool the tool and soluble 
oil is the usual coolant. High pressure 
tool tip lubrication (Hi-jet type) is 
difficult to apply to rotating tools. The 
same may be said of refrigeration by 
CO,. Renault have used oil mist 
lubrication of taps and reamers for 
shallow holes. This has made it 
possible to ream more than 2,000 
pieces in 60 ton/in* between regrinds, 
a considerable improvement. 


Machine speeds 

In fixing speeds for a miulti-tool 
machine, the Renault practice is to 
employ the maximum speed for the 
longest operation. For the other tools 
the practice is to use the minimum 
speed compatible with the rate at 
which the machine works. To reduce 


Fig. 8. 
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necessary 
tools, 


the time 
for changing 
they are mounted on 
extensions, the 
length of which is 
adjusted in advance, 
Fig. 7 This 
stan- 


the machines in the 
factory. To facilitate 
tool setting, the set- 
ters have racks, see 
Fig. 8, and appro- 
priate setting equip- 
ment, see Fig. 9. 

Since the idle time 
while tools are being 
changed a direct function of the 
machine speed, while the expense of 
grinding labour, tool wear, wheel 
wear, et is an inverse function, it 
can be n that the speed correspond- 
ing to minimum of the sum of 
these two functions can be determined 
only by y Statistical study. Further- 
more, the inevitable variations in the 
quality of the tools and the machin- 
ability of the work material rarely 
makes it possible to determine this 
value within 25 per cent. Nevertheless, 
an estimation even of this order of 
inaccura much better than a mere 
disregard of this factor. 

However, it is possible to classify 
all the on any one machine into 
several groups. Each group is then 
given a frequency of change. The basic 
for any one machine is that 

ikest group; all the other 

are multiples of the basic 
ry most important machines 
Renault practice to have a 
records machine cycles 
This device is 


frequency 
for the 
frequen 
figure. Fi 
it 1s the 
counter that 
near the setter’s past. 


Renault tool rack 
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not so much used to define exactly the 
optimum wear of the tools, but rather 
to warn the setter of the nature of the 
tools that will have to be replaced. In 
this way hold-ups due to lack of 
replacement tools are avoided. This 
method is a less complete answer than 
the Cross “ Toolometer,” but it is 
sufficient for the conditions of work in 
the Renault factory. 

Renault experience in the use of 
special machines has made it possible 
to lay down certain simple rules which 
can reduce the consequences of un- 
foreseen breakdowns. To begin with, 
great importance is attached to the 
standardization of equipment, since 
this allows the maintenance engineers 
to be conversant with all the machine 
elements. As a result, faults can be 
diagnosed rapidly and the repair or 
replacement of a defective part is sim- 
plified. This advantage is considered 
to be of such importance that stan- 
dardization of equipment parts has 
been carried to the greatest possible 
lengths. 

The results of standardization can 
be shown by a few figures. One depart- 
ment annually manufactures mech- 
anical components for 120,000 4CV 
cars on 1,420 machine tools. There 
are 87 maintenance engineers, 66 of 
whom repair the 1,200 standard 
machine tools, while the other 21 
suffice for the maintenance of 200 
special machines, which in terms of 
output are of equal importance to the 
other 1,200. Therefore the standard- 
ization of machine elements, which 
applies only to the special machines, 
has made possible a 70 per cent 
reduction in the maintenance staff. 

It is important to select equipment 
that is designed to withstand several 
years of intensive operation. While 
organizations lacking adequate finan- 
cial resources often tend to select the 
cheapest machines, certain American 
firms systematically purchase equip- 
ment a size larger than is strictly 
necessary. This goes far towards 
assuring that the equipment will 
function for several years without 
interruption. It is also desirable that 
equipment shall have some degree of 
flexibility. Therefore, it is advisable 
to avoid units with a short stroke. 
Renault practice is to consider 12 in 
travel to be the minimum advisable. 

While many machine builders con- 
tinue to use hydraulic controls, Renault 
prefer electro-mechanical systems. The 
principal reason for this preference is 
that the electro-mechanical systems 
can be applied with equal facility to 
drilling, tapping or milling cycles. 
Therefore, if a piece of equipment is 
taken out of service because a par- 
ticular model has been superseded, it 
can be applied to some other kind of 
work. 

It is also thought that electro- 
mechanical systems simplify the 
detection and repair of breakdowns. 
Furthermore, it is considered that 
mechanical movements are more con- 
stant than hydraulic movements if a 
screw rather than a cam is used. 
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Finally, the functioning of the machine 
is independent of the workshop tem- 
perature, nor is there the periodical 
cleaning of pipes that is essential with 
hydraulic systems. 

Although the desirability of preven- 
tive maintenance is fully recognized, 
the intensive employment of the 
equipment in the Renault factory 
makes this impossible. All that is done 
in this respect is that electricians make 
periodical inspections of the relays and 
wiring in order to clean contacts and, 
when necessary, make replacements 
before failure occurs. Automatic 
machine lubrication is employed, and 
a daily inspection of the pumps is all 
that is necessary. 


Component stocks 

Stocks of components built up 
between operations or at the end of a 
line are obviously a source of expense 
since they immobilize capital. The 
interest on this capital may _ be 
regarded as a premium paid to insure 
against the consequences of break- 
down. In general, the Renault practice 
is to hold a stock equivalent to two 
days’ output at the end of the manu- 
facturing line. If the assembly of the 
vehicle takes place near the com- 
ponent manufacturing line, a stock of 
one or two days’ production of com- 
pleted components is built up, but 
when assembly takes place in another 
factory, the stock represents from 
three to five days’ output. 

Within the machining line itself, 
buffer stocks between ordinary 
machines are held to a minimum, and 
it is hoped to reduce them to zero. 
Nevertheless, as long as there is a 
difference between times for succes- 
sive operations, some stock must be 
built up between a fast and a slow 


N an article entitled “A Com- 

parison of Modern Engine Design,” 

by L. W. Thompson, in the June 
1954 issue of Inst. Automotive and 
Aeronautical Engineers Journal, a 
survey is made of modern develop- 
ments in engine design, with a brief 
discussion of the gas turbine. Increased 
compression ratios are considered an 
important factor in obtaining higher 
efficiency, and can be made possible 
by improved quality fuels and/or 
suitable engine design measures. 
Advantages of high compression 
engines so far as performance and 
economy are concerned are shown by 
tests carried out with different models 
of Cadillac cars. To accommodate the 
large overhead valves required for 
high compression, high volumetric 
efficiency engines, stroke:bore ratios 
of less than unity are required. The 
Chrysler hemispherical chamber is 
claimed to possess advantages in high 
volumetric and thermal efficiency, 
reduced power loss due to physical 
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machine. For a 
manufacturing line 
composed of several 
transfer machines of 
great length, it is 
considered essential 
to stock workpieces 
at intermediate posi- 
tions in such quan- 
tities as will provide 
for stoppages of 
from thirty minutes 
to four hours, de- 
pending upon the 
importance of the 
machine, the fragi- 
lity of the tools, or 
the difficulty of the 
work carried out on 
the machine. 


Personnel 
Originally it was 
thought that the per- 
sonnel for operating 
expensive and com- 
plicated machines 
would need exten- 
sive technical train- 
ing, and that it 
would be necessary 
to have a high proportion of super- 
vising and maintenance personnel. 
These two fears have proved to be 
without foundation. In fact, seven 
years’ experience shows that the pro- 
portion of indirect personnel is lower 
in the 4CV manufacturing department, 
the most highly mechanized, than in 
any of the other Renault shops. There 
is a total staff of 2,800 people with the 
following percentages not directly 
engaged on production: 
Engineers 0-3 
Shop managers 0-5 
Foremen 2:1 
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and thermal restrictions to gas flow 


caused by carbon accumulation, re- 
duced detonation, pre-ignition, and 
heat loss to the coolant. 

Advantages of valve rotation are 
discussed, and representative types of 
valve rotator described. Cast-in aus- 
tenitic iron piston ring groove inserts 
have been successful in reducing top 
groove wear in aluminium _ alloy 
pistons. However, correct bonding of 
the materials is necessary to reduce 
piston crown temperatures. 

The Buick V8 engine is described. 
A 90 deg, V8 design was chosen for 
compactness, lightness and rigidity. 
The low stroke:bore ratio and vertical 
in-line valves give minimum engine 
width and low inertia loads. The 
inverted-V combustion chamber, with 
piston crown closely conforming to 
this shape, promotes high turbulence 
and minimizes the distance of flame 
travel. 

General features of the 1953, as 
compared with 1952, engines include 


Fig. 9. Renault equipment for precise adjustment of tool length 


Chargehands 

Indirect labour 

Maintenance engineers 

Electricians 1-5 

A shop manager, for example is 

responsible for the daily production of 
580 sets of the following parts: 
cylind r blocks and heads; oil pumps; 
water pumps; connecting rods and 
caps; pistons; sleeves; and various 
other parts such as axles. ‘This shop 
has 320 operatives, controlled by nine 
foremen and ten chargehands, roughly 
one supervisor to 20 workers. ‘There 
are 41 setters 


slightly higher rotational speeds for 
maximum power and lower engine 
speeds for a given road speed. Com 
pression ratios have been increased 
Cam-ground, tin plated aluminium 
pistons with fully floating gudgeon 
pins are predominantly used, and 
there is a trend towards the employ 
ment of fewer scraper rings. Chromium 
plated . top compression rings are 
widely fitted 

The Volkswagen engine is discussed, 
with special reference to the thermo 
statically controlled air cooling 
employed. Advantages of open, swirl, 
and pre-combustion type diesel com- 
bustion chambers and of air- and 
liquid-cooled diesel engines are com- 
pared. Swiss and British examples of 
air-cooled diesel engines, and the 
combustion chamber and gas flow in 
the General Motors “51” high-speed 
two-stroke diesel engine, are described 
Advantages and disadvantages of gas 
turbine power plants are briefly out- 
lined. M.I.R.A. Abstract No. 6949. 
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CAB DESIGN 


The Quest for Light Weight in Goods Vehicles Now Extends to Cabs 


competitive makes of chassis in the — ture variations, humidity changes, and 
structure and design of the cabs of same general category. In addition, deterioration through contact with oil, 
goods vehicles recently introduced great interest is being shown in the petrol, water, grease, and most 


it becomes apparent that cab designers application of new materials to cab chemicals are further practical virtues. 
The cab should prove capable of 


are having to reconcile in their designs construct 
a number of partly contradictory Typifying the situation is the forward absorbing impact stresses, and, of 


requirements. In the first place, there control cab made by Transport Equip- course, lends itself readily to low cost 
appears to be at present a sincere ment (Thornycroft) Ltd. A pressed repair in the case of accidental damage 
appreciation of the growing difficulties steel cab of modern design is standard- Another manufacturer with experi- 
of driving and operating commercial ized on Thornycroft 4-,6-,7- and 8-ton ence of glass-fibre resin-bonded com- 
vehicles both at home and abroad, so chassis. It can be removed by undoing ponents, is Jensen Motors Ltd. This 
that greater attention is now being paid four bol! removing the steering company’s light-alloy chassisless 7-ton 
to improving the degree of comfort and wheel, and uncoupling an electric con forward control vehicle has for some 
the standard of visibility offered by nection, leaving only the floor and base time been produced with glass-fibre 
cabs. Coupled with this is a tendency of the cab on the chassis. Following the doors, seat pans, and radiator grilles, 
to extend the range of practical ameni- general lines of this design, this manu- while on truck models, glass-fibre one- 
ties—such as heating, radio and sound §facturer has produced a resin-bonded, piece moulded roofs have been used 
proofing—which can be offered to  glass-fibre cab which weighs between where suitable. 
drivers. 112-168 Ib less than the all-metal unit However, the advantages of this type 
Secondly, as fewer chassis manufac- The standard pressed steel sub-frame, of material are not only appreciated by 
turers than formerly are now including which series manufacturers. A company that 


rporates the engine cowling, 
in their standard range a choice of cabs wheel arch pans, valance, and front specializes in light alloy bodywork, 
for home or export conditions, designs mudguards, is retained. Nearly all the Arlington Bodybuilders Ltd., _ has 
capable of withstanding world-wide remainder of the cab structure, the recently produced a number of cabs 
operational extremes are essential, and roof, back, quarter panels, screen fram- and bodies with glass-fibre roofs. In an 
these, furthermore, must be devised to ing, and front apron, are formed from Albion forward control lorry shown at 
facilitate shipments in either knocked-  resin-bonded glass fibre mouldings Earls Court, a one-piece moulded roof 
down or partly dismantled form. The roof and back, which splits hori- was used. This was left unpainted, so 
Thirdly, in order to meet demands for zontally in the middle to facilitate that the interior of the cab was 
lighter bodywork, particularly from removal for shipping, have a built up pleasantly illuminated by natural light. 
home operators, designers are seeking central spine, on each side of which Compared with the light alloy roof 
to save weight in cab structures so as the moulding is stepped downwards to normally used on such vehicles, the 
to achieve the required relation of pay- provide rigidity without the use of | moulded component provides a worth- 
load to unladen’ weight, without’ framing members. The cab shell is while reduction in weight, and at the 
increasing the initial cost or reducing bolted to the sub-frame, which is same time is cheaper than the normal 
standards of durability. on rubber mountings on the chassis. domed, panel-beaten roof. One weight- 
As a result the composite coachbuilt The windscreen and fixed, front saving feature of this company’s cabs 
cab is rapidly disappearing on vehicles quarter lights have brass frames set in is that a flat, single pane, fixed wind- 
for operation in this country, having — the shell. An indication of the strength — screen 1s used in preference to the 
long since done so on export vehicles of the shell is revealed by the fact that heavier, conventional, two-panel screen. 
A far greater degree of standardization the front quarter pillars of the glass To ensure a high standard of visibility, 
than previously is thus becoming fibre cab are thinner than those used wide, curved Perspex quarter lights are 
evident. This means that not only isthe in the pressed steel unit. provided on each side of the main 
same cab being used on different For hibition, this cab recently was screen, which is of toughened safety 
models in a particular range, but also shown th a flock-sprayed interior glass. ; : 
that the same cab is being used, with finish, but the natural qualities of the Where light weight is not a primary 
suitable superficial modifications of material should provide a high degree consideration, and where a particularly 
exterior appearance and appropriate of sound deadening, while the ability !™mpressive vehicle is required for home 


rearrangement of mounting methods, of the material to withstand tempera- O©Peration, the composite cab has many 
advantages. One of the best examples 


of modern composite cab design, is the 
new KV cab on the E.R.F. vehicles. 
The conventional ash framing and 
aluminium panelling call for no parti- 
cular comment, but the — general 
arrangement of the cab is praiseworthy. 
Two fixed screens curved at the outer 
edges through almost 90 deg provide 
an exceptional, uninterrupted field of 
vision from the driver’s seat. The screen 
glasses are also unusually wide and 
deep, and extend back to the front 
door pillar, eliminating the front corner 
pillar and any blind-spot that this 
might cause. The screen glasses are 
dropped slightly at the sides where, in 
conventional cabs, vision is frequently 
least satisfactory. 

All the panelling is simple in shape, 
avoiding both deep and complicated 
The centre front panel is 


ROM an examination of the on 


j pillars give exceptional visibility 


Curved screen-panels extending back to the front « | 
from this E.R.F. composite cab, which has many luxury fittings sections. 
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slightly curved in the ver- 
tical and horizontal planes, 
and can be removed for 
access to the engine. A 
polished, light alloy mould- 
ing running from the small 
central radiator grille con- 
ceals the joint between the 
upper and lower sections of 
the one-piece, wrapped front 
and side panels, the lower 
parts of which can be easily 
removed for repair or 
access. There are no exter- 
nal mud wings, protection 
being provided by the skirt 
panelling. 

Internally the cab is also 
interesting, because to over- 
come criticisms on_ the 
absence of opening wind- 
screen panels, a_ useful 
feature in fog or icy condi- 
tions, twin demister-heater 
units are fitted as standard. 
This is an unusual item in 
a vehicle of this class. One unit is 
installed on each side of the engine 
cowling, where it is behind the interior 
panel lining. Another unusual interior 
fitting is an ash-tray, recessed in the 
body side in front of the doors. 

However, luxury cabs of this type are 
rare even on heavy vehicles, although 
such details as vertically and horizon- 
tally adjustable seats are common. They 
are found, for example, in the new 
forward control cab introduced recently 
by Leyland Motors Ltd. for mounting 
on all its forward control models. This 
is an all-metal structure, double- 
skinned throughout with inter-panel 
insulation. This detail, and the fact that 
the cab can be erected from a com- 
paratively smaJl number of major jigged 


Spot welded, pressed steel panels form the structure of this 
Albion cab made by Autolifts and Engineering Co. Ltd. The roof 
{and lower half are bolted together to facilitate dismantling 
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Extruded top hat sections, gusset plates and some channel sections 
form the framing of the Bowyer Bros. light alloy cab 


units—notably the floor, rear bulkhead, 
front assembly, roof and doors—make 
this entirely suitable for home or over- 
seas use. The entire cab is built up of 
light gauge pressings, with top-hat sec- 
tion sticks and purlins to stiffen the 
roof, and angle sections to perform the 
same function in the back. 

The interior lining panels are 
attached by hollow rivets, while the 
main structure is assembled with solid 
rivets, except in components such as 
the screen centre pillar and rear bulk 
head, where spot-welding and _ bolting 
are also employed. Installation of heat 
ing and demisting equipment is simple, 
and for ventilation the forward quarter 
lights are arranged to swivel. The 
radiator grille, contained in the detach- 


able front centre panel, is of 
polished Birmabright, and 
the bumper is bolted to the 
chassis frame. Plates in the 
floor are provided to accom- 
modate auxiliary equipment 
controls, such as winches 
and trailer brake gear 

This cab is produced by 
Bonallack and Sons Ltd., 
who also make an attractive 
all-steel cab for the A.E.C 
Mercury chassis. Unlike the 
majority of such cabs, it has 
curved rather than flat main 
panels; both cleaning and 
repair should prove particu- 
larly easy. The cab 1s 
comprised of roof, scuttle, 
front-side, door, floor and 
back pressings Several 
folded channel sections form 
the built-up, screen framing. 
The centre pillar is welded 
into position and located 
by small channel section 
brackets in the main framing pressings. 
Like most cabs of this type, it is 
designed to split at waist level, so that 
when a vehicle is shipped complete 
with cab, its overall height is only the 
distance to the top of the steering 
column, the roof, screen and back of 
the cab being shipped cn the chassis 
behind the cab. 

Another type of cab built by this 
concern is a light alloy unit, based on 
extruded section framing with un 
stressed panels. Equipped with forward 
sliding doors, the complete cab weighs 
only 2} cwt, fully painted and trimmed 
Another cab of similar type is built by 
Bowyer Bros. (Congleton) Ltd. A detail 
of this design is that top-hat section 
extrusions are used in the framing 


This Morris Commercial cab is typical of the standard all-steel 
cab used by a number of chassis manufacturers 
top and pivoted quarter lights are features of the design 


A detachable 





wherever possible in preference to 
folded sections. The framing is 
assembled with simple brackets and 
gusset plates at highly stressed points, 
using high tensile bolts and proprietary 
lock-nuts, and the 18-gauge panelling is 
attached by Chobert rivets. 

An interesting comparison with light 
alloy cab structure such as this is pro- 
vided by another pressed steel cab 
designed for fitting on similar chassis. 
This is the forward control cab pro- 
duced by Autolifts and Engineering Co. 
Ltd. for Albion chassis. Pressed steel 
panels with pressed stiffeners for the 
rear, roof and front panelling are 
assembled by welding, except at the 
waist level where the sections are bolted 
together to facilitate removal of the top 
for shipping. The doors are constructed 
of welded inner and outer pressings, 
and the roof is double-skinned, with 
asbestos insulating the _ inter-panel 
space. Complete with twin screens, 
fixed quarter lights, adjustable driver’s 
seat, etc., the cab weighs 4} cwt. 

Similar in many respects are the cabs 
produced by Willenhall Motor Radiator 
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Co. Ltd. for use on such vehicles as 
the Morris-Commercial forward control 
5-tonner and others. Apart from the 
sub-structure, the cab consists of roof, 
doors, sides, rear and front panelling. 
It is designed to split at the waist, and 
the shallow pressings are assembled by 
spot welding. The front quarter lights 
swivel for ventilation, and the detach- 
able front panel, concealing the radiator, 
is designed to accommodate a variety 
of grilles, to meet the chassis manu- 
facturers’ needs. As in most pressed 
steel cabs of this type, the panels are 
produced in peirs, and split. Apart 
from the economy obtained by this 
method of production, it ensures that 
left or right hand controls can be 
readily accommodated. 

A case in which both production and 
maintenance problems have been eased 
by the use of an_ unconventional 
material is seen in the cab of the new 
Mann Egerton integral light alloy truck. 
The cab is a full forward type, ahead 
of the front axle. It is framed in welded 
light alloy extrusions, to which em- 
bossed, 20-gauge aluminium alloy 
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panels are attached by solid rivets. The 
design of the vehicle was carried out by 
the development department of the 
British Aluminium Co. Ltd., in con- 
junction with Mann Egerton Ltd. and 
Dennis Bros. Ltd., and the vehicle is 
one of the first with this type of 
exterior panelling. 

Produced by British Aluminium Co. 
Ltd. for applications of this type, the 
‘stucco” finish of this embossed 
panelling requires no painting, and 
scratches occurring in service are not 
easily discerned. The embossing also 
has the effect of reducing drumming. 
Conventional vertically swaged panels 
are used at the rear of this cab, while 
chequer plate flooring is employed. A 
16-gauge, high strength alloy crash 
plate is fitted inside the front panelling, 
and the cab is mounted on four rubber 
units of the conical type. Exterior 
mouldings on this cab are produced 
from a new, bright finished aluminium 
which requires no polishing. Since the 
engine in this vehicle is under the 
centre of the chassis, the cab is entirely 
clear of mechanical components. 
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Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during December :— 
LONDON 

Tuesday, 14th December, 5.30 p.m. 
General Meeting at 1 Birdcage Walk, 
Westminster, S.W.1. Paper: “Some 
Problems in Lubrication and These Sub- 
stances called Additives,” by A. Towle, 
M.Sc. (Member). 
COVENTRY CENTRE 

Tuesday, 7th December, 7.15 p.m. 
Craven Arms Hotel, High Street. 
Paper: “Tyre Characteristics as Applic- 
able to Vehicle Stability Problems,” 
by T. 7. P. Foy (Associate Member) and 
D. C. Hartley. 


DERBY CENTRE 

Monday, 6th December, 7.15 p.m. 
Midland Hotel. Address by the Chair- 
man of the Automobile Division, 7. H. 
Pitchford, M.A. (Member), entitled 
“Engine Research and Development as a 
Service to Industry: A Personal Experi- 
ence,” 
LUTON CENTRE 

Monday, 13th December, 7.30 p.m. 
Assembly Room, Luton Town Hall. 
Paper: ““Some Problems in Lubrication 
and These Substances called Additives,” 
by A. Towle, M.Sc. (Member). 
NORTH-WESTERN CENTRE 

Wednesday, 15th December, 7.15 p.m. 
Engineers’ Club, Manchester. Paper: 
“The Two-Stroke Diesel Engine and its 
Application to Commercial Vehicles,” 
by ¥. C. Morrison, Ph.D., B.Sc. 
(Member). 
SCOTTISH CENTRE 

Monday, 20th December, 7.30 p.m. 


Institution of Engineers and Shipbuilders, 
39 Elmbank Crescent, Glasgow. Paper: 
‘Production Problems in Commercial 
Vehicle Manufacture caused by New 
Models.” by D L. Campbell, B.Sc. 
(Glas.), (Associate Member). 
WESTERN CENTRE 

Thursda 30th December, 6.45 p.m. 
Royal Hotel, Bristol. Informal Meeting. 

The following meetings will be held 
during January:— 


LONDON 


Tuesda llth January, 5.30 p.m. 
General Meeting at 1 Birdcage Walk, 
Westminster, S.W.1. Three Papers on 
“Vehicle and Road Lighting,” by L. 7. 
Davies, G. Grime, M.Sc., and fF. L. 
Nelson, Ph. D., B.Sc.( Associate Member). 


BIRMINGHAM CENTRE 

Tuesday, 4th January, 6.45 p.m. 
James Watt Memorial Institute, Great 
Charles Street. Paper: “‘Vehicle and 
Illumination,” by ¥. H. Nelson, Ph.D., 
B.S« Associate Member). 

Tuesday, 25th Fanuary. Paper: 
“Commercial Vehicle Structure,” by 
P. Brunton 
COVENTRY CENTRE 

Tuesday, 4th January, 7.15 p.m. 
Craven Arms Hotel, High Street. 
Paper: “Some Problems in Lubrication 
and These Substances called Additives,” 
by A. Towle, M.Sc. (Member). 
Graduates’ Section 
day, 19th Fanuary, 7.30 p.m. 
irms Hotel. Address by 
P. Rolt. 


CENTRE 
, 31st January, 7.15 pm 
Hotel. Paper: “Rocket Pro- 


Wedne 
Craven 
Major A 
DERBY 

Mon la 
Midland 


pulsion,” by Professor A. D. Baxter, 
M.Eng. (Member). 


LUTON CENTRE 

Monday, 10th January, 7.30 p.m. 
Assembly Room, Luton Town Hall. 
Address by the Chairman of the Auto- 
mobile Division, ¥. H. Pitchford, M.A. 
(Member), entitled ‘“‘Engine Research 
and Development as a Service to In- 
dustry: A Personal Experience.” 
NORTH-EASTERN CENTRE 

Wednesday, 19th Fanuary, 7.15 p.m. 
Chemistry Lecture Theatre, The Uni- 
versity, Leeds. Paper: “The Skid- 
Resisting Properties of Tyres and Road 
Surfaces,”” by G. Grime, M.Sc., and 
C. G. Giles, B.Sc., and “Investigations 
into the Braking Performance of Road 
Vehicles,” by H. ¥. H. Starks, Ph. D., 
and R. D. Lister (Associate Member). 
NORTH-WESTERN CENTRE 

Thursday, 20th Fanuary, 7.15 p.m. 
University of Liverpool, Walker Build- 
ings, Brownlow Hill. Paper: “Recent 
Developments in the Road Transport 
and Handling of Bulk Sugar,” by 
C. H. Williams ( Associate Member). 


SCOTTISH CENTRE 

Monday, 17th January, 7.30 p.m. 
Institution of Engineers and Shipbuilders, 
39 Elmbank Crescent, Glasgow. Paper: 
“The Running-in of Engines: Choice of 
Cylinder Bore Finish,” by K. R. 
Williams and S. G. Daniels. 
WESTERN CENTRE 

Thursday, 27th January, 6.45 p.m. 
Royal Hotel, Bristol. Paper: ‘‘Produc- 
tion Problems in Commercial Vehicle 
Manufacture Caused by New Models,” 
by D.L. Campbell, B.Sc., A.M.I.Mech.E. 
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MECHANIZED WELDING 


Developments by D. Napier 


processes are acknowledged to have 

considerable advantages, particularly 
for the welding of light alloys. Their 
use for this purpose has been the sub- 
ject of an intensive development pro- 
gramme at the Luton Establishment 
of Messrs. D. Napier & Son Ltd., and 
in particular, their mechanization has 
received attention. Both the tungsten 
electrode and consumable electrode 
processes are in use, and this article 
deals primarily with the development 
of equipment for mechanized applica- 
tion of these processes. 

Most of the work has been carried 
out on the heat-treatable aluminium 
alloys H.10 and H.15. Both of these are 
hot-short and present some difficulty 
when butt-welds several feet long have 
to be made. By mechanization, welding 
conditions may be closely controlled 
and repeated, welders tecome profi- 
cient more rapidly, and the welds are 
more uniform in quality and 
dimensions. 

Early work proved that vibration was 
one of the most serious obstacles to 
satisfactory mechanical welding, and 
steps have been taken on all recent 
equipment to deal with this problem. 
Wherever possible, the work is 
traversed under a stationary torch, and 
rubber couplings have been incorpor- 
ated into the work-traversing mech- 
anism at all points where parts are 
rotating sufficiently rapidly to set up 
vibratory disturbances. 

Instability of the arc, which is a 
frequent cause of faulty welds, can be 
due to a number of factors, besides 
vibration. For example, the magnetic 


[[rrccesses are acknowledie welding 


hs 


The machine shown in Fig. 1 modified for development welding. There are facilities 


Fig. 1. 


field associated with the arc can induce 
instability if there is a lack of symmetry 
in the disposition of ferrous materials 
adjacent to the line of welding. Jigs and 
backing arrangements should therefore 
be set out with careful attention to this 
point. A further cause of faulty welds, 
connected with material preparation, is 
discussed later. 

These limitations led to experiments 
to determine the relative merits of 


é 


for controlled pre-heating 


and Son Ltd. for Argon Arc Processes 








An early longitudinal welding machine adapted from a lathe for cylinder welding 


welding from the inside, with external 
backing, or vice-versa. It has been 
established beyond doubt that inside 
outwards welding is the better method, 
as the component, when heated during 
welding, expands into more intimate 
contact with the backing bar. Particu 
larly in the circumferential 
welds, the result is a neater weld and a 
more accurate product. 

Fig. | illustrates an early machine 
for longitudinal welding which was 
adapted from a Jathe. The tailstock and 
compound slide rest were removed, 
and a cantilever beam was mounted 
over the headstock to form a support 
for the torch, which may be seen, 
secured to a pivoted plate that incor 
porates guide rollers, These are in con 
tact with the work during welding, and 
maintain the arc gap at a preset dimen 
sion. The filler rod feeding arrange 
ments may also be seen in the illustra 
tion. Stainless steel tube extending 
into the argon envelope around th: 
we'd protects the against 
spheric contamination Originally 
chain-driven, this machine has been 
converted to a gearbox and shaft drive, 
and in the form shown in Fig. 2 is now 
used for development work on flat test 
plates. 

For production welding it has been 
replaced by the machine depicted in 
Fig. 3. Once again a lathe bed has been 
tructure, but in this 
case all parts saddle and lead 
screw were removed. The stationary 
torch is mounted centrally in the box- 
section light alloy beam, which runs the 


case ol 


wire iLmme 


used as the basic 
except 





Fig. 3. Longitudinal welding machine 
used in the production of cylinders 


full length of the machine and is 
strongly supported at both ends. One 
end support may be lowered to permit 
the introduction of the work into the 
support cradle, in which it is secured 
by pneumatic clamping. The wire feed 
unit is housed in the beam, at the far 
end, and its control, together with 
others for traverse rate, arc length, etc., 
is brought to a common operating posi- 
tion. Steplessly variable current and 
traverse rate controls are provided, the 
former by a remotely operated phase- 
shift system, and the latter by means of 
a Kopp Variator. 

Mechanized circumferential welding 
is performed on the machine shown in 
Fig. 4. This machine, too, is based on a 
lathe, to which 
has been added 
a supplementary 
headstock spindle, 
thus extending its 
capacity. The 
drive is through 
all the lathe gear- 
ing on to. the 
leadscrew, whence 
the motion is 
transmitted by 
chains to the face- 
plate. In this way, 
a wide range of 
rotary speeds is 
available, supple- 
mented by the 
inclusion of a 
Kopp Variator 
which gives the 
stepless control 
required fora 
special welding 
technique 


Fig. 5. 


Fig. 4 
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A sensitive and adaptable 
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Circumferential welding machine with elevated faceplate and adjustable torch 


support to accommodate a range of diameters and weld positions 


described later 
weld fr the rear, as depicted in the 
illustrati where the machine is set 
up for de-outwards welding of a 
flang a small spun tank. 

In mechanical welding, as many as 
possible f the controls should be 
steple idjustable, preferably whilst 
welding progress. This has been 
achieved in the case of all variables, 
the welding current being drawn 
from either the phase-shift controller 
previously mentioned or from a motor- 
ized mov core reactor. Both these 
control tems were devised and 
manufactured by the English Electric 
Company Ltd. Kopp Variators, incor- 
porated into all the welding machines, 


Filling + 
ond blee 


\ 
yw 
k and pinion ~Q_/ 


ster adjustment 


“Control | 


; 


Tor r y r Ting 


flexible bellows units 


Filler rod is fed to the 


hydraulic system of arc-length control based upon two 


give stepless control of traverse rate. 
Arc length and filler rod feed are also 
continuously adjustable. 

It has been found that high rates of 
traverse lead to porous welds. This is 
thought to be due to gases released 
from the materials being trapped by 
the rapidly-solidifying weld metal. It 
is certain that a reduction of traverse 
speed does bring about an improve- 
ment in weld quality. This pheno- 
menon is not so much a feature of 
consumable electrode welding as it is 
of the tungsten Argon Arc process. 

Of several arc length control systems 
in use, that shown in Fig. 5 is of par- 
ticular interest. It is a closed hydraulic 
circuit, with a flexible metal bellows 

at each end. Axial 

compression of 

one bellows by a 

cam causes an 

equal extension of 

the other, and this 

is used to adjust 

the height of the 

torch relative to 

the work. The 

advantage of this 

system over one 

using mechanical 

linkages is that 

although there 

may be a _ con- 

siderable distance 

between the con- 

trol point and 

welding torch, no 

backlash is 

ak ( yy encountered. 

‘ Until 500 amp 
American welding 
torches became 
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available, high welding current values 
made it necessary to develop special 
torches for this work. The two latest 
designs are illustrated in Fig. 6. These 
torches have proved themselves able to 
carry a continuous welding current of 
800 amps, and with them it has been 
possible to produce single pass 90 deg 
close-butt welds in HP.10 plates {in 
thick. No vee preparation of the edges 
was necessary. 

Tables { and II show a number of 
typical settings which have been used 
with successful results. It should be 
noted, however, that it is seldom pos- 
sible for other users to adhere to 
recommendations such as these, since 
size and shape of work piece and 
jigging arrangements all affect the con- 
ditions ultimately — chosen. Each 
assembly requires individual] treatment 
and it is usually necessary to carry out 
tests to obtain optimum settings. 

Backing bar design is a subject on 
which much work has been done, and 
certain aspects of the matter are still 
being investigated. The result of 
experimental work to date is that the 
best form of backing bar incorporates 
a groove of circular arc form, 0-070 in 
to 0-080in deep in the centre, the 
groove width being 0-35 in. Mild steel 
has been found suitable as a backing 
bar material for use with light alloys, 
and it must be remembered that expan- 
sion of the bar takes place during weld- 
ing. It should therefore be fixed 
rigidly at only one point; side clamping, 
such as may be seen in Fig. 1 to allow 
expansion to occur without causing 
buckling. 

By itself, suitable tooling is not 
enough to ensure a satisfactory weld. 
Attention must be paid to the prepara- 
tion of the edges to be joined, as very 
poor welds will result if they are left 
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A—Welding current and traverse as at C 


and increase traverse 


Fig. 7. 
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B—Reduction welding current 
C—Slightly reduced welding current 


Operational sequence for circumferential welding 
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rough-cuc with a 
varying gap 
between them. The 
butted edges of the 
work should be 
machined _ parallel, 
and it is vitally 
important that the 
two components 
should present a 
flat surface within 
0-10 in at the line of 
weld. If, due to 
differing thickness 
of material or poor 
jigging and fit-up, 
these conditions are 
not met, severe 
centreline porosity 
can result. 








It has been found 
that with a 90 deg 
close-butted form 
of edge preparation, 
single - pass, full 
penetration welds 
may be made on 
material whose 
thickness lies 
between jin and 
}in having regard 
to availability of 
appropriate equip- 
ment. Thinner 
materials have been 
successfully — butt- 
welded, down to 16 
S.W.G., but a 
lipped edge prepar- 
ation is more satis- 
factory in these 
cases. The above 
remarks apply to 
tungsten arc welds 
only, a vee prepar- 
ation having been 





found necessary for 
consumable 
trode welding of all 
except the thinner 
gauges. Single-pass 
welds by this pro- 
cess are, in cur ex- 
perience, limited to 
a thickness of ;s in, 
above which a 
multi-run method 
should be em- 
ployed. 

It will be found 
useful in some cases 
to tack-weld the 
parts together by 
hand before mech 
anical welding, but 
tack-welds not 
strong enough to 
maintain the 
butted edges un 
aided, and mech- 
anical clamping of 
the work is always 

Pe necessary. If 
accurate fit-up of 
the parts can be 
effected by mech- 
anical means, it is 
considered _ prefer- 
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A—Argon inlet 
C—Water inlet, shroud cooling 


Fig. 6. Recent welding torch designs capable of handling 800 amps 





B— Water inlet, body cooling 


D—Water outlet 


continuously 


omit tack-welding altogether 

Following the techniques of tooling 
and edge-preparation already described, 
welding together of wrought and cast 
components has been undertaken with 
and several fabrications com 
prising rolled or spun sheet are being 
welded to cast flanges and other details 
In this connection, castings in D.T.D 
245 are welded to HS.10, using 
aluminium-11 per cent silicon filler rod 
(D.T.D.245 composition). The same 
filler rod is used for HS.10/HS.10 
work, while that employed in welding 
HS.15 material is of parent metal com- 
posiuon. Preliminary work on D.T.D 
687 type alloys (unclad) indicates that 
these materials can be welded success 
fully with filler rod of the same compo 
sition. A development programme on 
the welding of magnesium-based alloys 
indicates that all those tested, except 
Magnesium-Elektron specification Z5Z, 
are mutually weldable, using filler rod 
to specification Z2Z2C. 

During the development work with 
which this article is concerned, certain 
special techniques were evolved. Two 
of these are of particular interest. The 
first concerns the production of circum 
ferential Argon Arc welds free from the 
deep finishing crater normally found at 
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TABLE |.—TUNGSTEN ARC WELDING 
Material Trav. Filler Rod Electrode Argon 
— —— . Amps. _Rate —— . cea Dia. Flow Remarks 
Spec. ve (in/min Spec. Dia Feed (in) (ft? hr) 
n) in) in/ min) 
NP.6 05 635 j3 vhs A 12/14 A 22 ‘Two Pass 
\3 — — 22 
NP.6 0°75 690 lj W .¢ i 8 i 24 Single Pass 
NP.6 0°75 720 1 W .¢ 4 6 fe 24 Single Pass 
HS.15 0-192 297 4} HW .15 } 10/12 | 23 Single Pass 
D.T.D.687 0-192 300 D.T.D.683 } 14 j 23 Single Pass 
(Unclad Mat.) 
HP.10 0-3 485 4} D.T.D.245 } 16,18 i, 20 Single Pass 
HS.10 0-128 300 4j D.T.D.245 4 16,18 | 20 Single Pass 
ZW.3 0°75 585 4} 22226 h 20 j 30 Single Pass 
IY) : {550 4} X2Z2( 28 j 30 \Two Pass Alter- 
2W.3 03 (433 4 Z2Z2( 4 24 2 30 {nate Sides 
ZT & ZREI 0°25 400 10 2222 19 ta 30 Single Pass 
TABLE Il.—CONSUMABLE ELECTRODE WELDING 
Material Filler Rod Argon 
——------ —___— - Volts Volts Amps —_—— ——- — Flow Remarks 
Spec Thickness O.C, Arc Spec Dia I eed (ft*® hr) 
in) in in min 
HS.10 0-25 80 26 } HW.15 Fe 235 60 Single Pass Automatic 
HP.10 0-5 80 23 ( D.T.D.245 F 230 60 Three Pass Manual 
HS.10 0-192 80 25 . D.T.D.245 fi 235 60 Single Pass Manual 
HS.15 0-192 80 25 ¢ HW.15 Fr 230 60 Single Pass Manual 
the end of a run. In this special tech- cylinder in Fig. 8. The method is to soon as the solutionizing process is 
nique, the weld is initially made in the — trepan in the cylinder wall and completed, the component is removed 
normal manner with filler rod addition. insert a t part which comprises the from the furnace and placed over a cast 
When the work has completed a revo- _nece projections, together with iron or mild steel mandrel as quickly 
lution under the torch and the original replacement material for the portion of — as possible. Both cylinder and mandrel 
starting point is reached, the filler rod cylinder wall which has been removed. are lowered into the water quenching 
teed is stopped, and rotation of the work A full-penetration weld is then mad tank, and the chilled cylinder shrinks 
under the are is continued. After an around periphery. ‘The cylinder into intimate contact with the mandrel. 
overlap of about 1} in to 2 in, the weld- materia! HS.10, and the insert is to. They are then replaced in the furnace 
ing current is smoothly reduced, and _ specifi n D.T.D.245, with the latter for precipitation. During this process, 
at the same time the electrode is raised — material filler rod. To meet design the expansion of the light alloy relative 
and the traverse speed increased, with requirements, the tensile strength of the — to the mandrel at the treatment temper- 
the result that penetration is progres material has to be restored. It is ature is sufficient to free it, thus allow- 


sively lessened. At the moment of ex 
tincuon of the arc the depth of molten 
metal does not exceed 4 in and the 
minute crater which results is totally 
contained in the built-up metal formed 
during the first run. Fig. 7 illustrates 
this technique. 

Another special process which has 
been developed is used for the addition 
of lugs to the wall of the pressure 











Fig. 8. Typical mechanically welded fabricatio: 


recovered by heat-treatment. 


A pr employed for accurate 
sizing of cylinders produced by welding 
has be incorporated into the heat 
treatment cycle, in the following way. 
H.10 and D.T.D.245 materials both 
respond to a two-part heat-treatment 
operation embodying solutionizing at 
535 deg ¢ ind after quenching in 
wat ipitation at 170degC. As 








Fig. 9 





Part of the heat treatment department 


ing easy removal. Cylinders 18in in 
diameter and 4ft long have been trued 
up in this manner in two stages on 
successively larger mandrels, the result 
being a product which is completely 
straight, and on which a diameter 
tolerance of plus or minus 0-005 in may 
be held. Fig. 9 illustrates a cylinder 


undergoing this treatment, and shows 
ene of the mandrels which are used. 
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TABLE Ill—TYPICAL MECHANICAL PROPERTIES OF LIGHT ALLOY BUTT WELDS AFTER HEAT TREATMENT 
Properties—Fully Heat Treated 
Welded 
0-1 per cent 
P.S. 


Filler Specification 


Rod 


Welding 
Process 


Parent 


Material U.T.S. U.T.S. El per cent 


0-1 ee El per cent 





HW.10 
D.T.D.245 
HW.15 
HW.15 
D.T.D.683 


HS.10 
HS.10 
HS.15 
HS.15 
D.T.D.687 


Tungsten 
Tungsten 
Tungsten 


Tungsten 


All stresses are in ton in’, 


As far as restoration of mechanical 
properties is concerned, Table III gives 
details of typical results achieved. 

Fig. 8 illustrates three typical light 
alloy fabrications, the flanges being of 
cast D.T.D.246 attached to the wrought 
components (of HS.10) by circumferen- 
tial welds. Two are required to sustain 
high internal pressure, and all must 
conform to close dimensional toler- 
ances. The item at the left is produced 
as a 10 gauge HS.10 spinning, and the 
position of the weld indicates that the 
flange incorporates a portion of the 
body, making a butt welded joint pos- 
sible. The circumferential welds on the 
middle item are similarly placed, and 
in this case the wall thickness of the 
vessel is 0-3 in. The third piece in Fig. 8 
is a unit which is mechanically welded 
using the Argon Arc process, and 
although not pressurized, is a structural 


Cons. Elect 


19 15 
19 15 
26 20 
26 20 
32 27 


component in which dimensional 
accuracy is vitally important. 
Mechanized welding is a specialized 
subject, and its requirements should be 
understood by those responsible for 
designing components on which it is to 
be empioyed. They should be advised 
of the dimensions of welding torches, 
and where necessary, of welding 
machinery, so that joints are placed 
where access to them may be most con- 
veniently obtained. Drawings should 
indicate clearly from which side the 
weld is to be made, and designers 
should bear in mind the fact that it is 
going to be necessary to apply and 
remove a backing bar. They should also 
consider the special provisions which 
it may be necessary to make to allow 
for machining after heat-treatment. It 
has been established that the most 
satisfactory form of Argon Arc weld is 





20: 17-0 
20- 18-5 
28: 21-02 
29: . 


32: 29-7 


D.T.D.687 Material was unclad. 


the full penetration, 90 deg close-butted 
joint, fillet welds being avoided wher- 
ever possible. Not only is this type of 
weld better from the point of view of 
radiological and visual examination, but 
the chances of success in obtaining a 
sound joint are considerably improved. 

Alongside the current production 
programme, development work related 
to mechanized welding continues, and 
a number of interesting problems are 
under investigation. Included in this 
work is the development of a technique 
for producing crater-free longitudinal 
welds, so that a scrap allowance need 
not be made at the ends of the com- 
ponent. Work is also in progress on a 
series of experiments which are in the 
nature of a research into the funda- 
mentals of argonarc welding of light 
alloys, so that the scope of mechaniza- 
tion may be increased. 


ENGINE TESTING 


Interesting New Plant [nstalled by David Brown Tractors (Engineering) Ltd. 


to be one of the most advanced 
in the country both in layout and 
equipment, has recently been put into 
operation by David Brown ‘Tractors 


A NEW engine test house, believed 


(Engineering) Ltd. at their Farsley 
Works near Leeds. Experimental work 
carried out at Company’s headquarters 
at Meltham has largely determined the 
design and methods chosen for the new 
test plant. It will be used for running-in 
and power - testing the engines 
assembled at Farsley for fitting in 
David Brown agricultural and indus- 
trial tractors and in Lagonda and Aston 
Martin cars. 

One notable feature of the plant is 
that no less than five fuels are laid on 
direct to the test beds. Coal gas is 
normally used for running-in purposes 
but alternative fuels are available if 
required. Each engine, after the 
running-in, is power-tested on the fuel 
for which it is specifically designed. 
On account of the wide variety of 
tractor engines manufactured to meet 
the demands of farmers at home and 
abroad, it has been necessary to pro- 
vide supplies of gas oil, vaporizing oil, 
petrol and lamp oil. They are all fed 
from storage tanks alongside the main 
building. 


The original testing and running-in 
plant comprised 12 tractor engine beds 
and two car engine beds, all fulfilling 
dual roles, In the new test plant there 
are 17 dynamometer test beds and nine 
running-in beds for tractor engines, 
and three test and three running-in 
beds for car engines. Provision has 
been made for further development to 
almost double the capacity, should this 
be required. The bases for the addi- 
tional beds have been Jaid as part of 
the general scheme. 

Adjacent to the main works, the new 
building is a self-contained unit 250 ft 
long by 37 ft 6in wide. Fuel and water 
supplies have been laid in covered 
trenches to give the maximum floor 
area clear of obstructions. 

As water is used as the hydraulic 
medium in the dynamometers as well 
as for cooling purposes, the plant has 
been equipped with a pumping house 
and cooling system to effect recircula- 
tion. The main tank, of 20,000 gallons 
capacity, is divided into hot and cold 
sections. Water from the cold section 
is supplied to the dynamometers and 
to header tanks on each test bed by a 
pump capable of delivering 15,250 
gallons per hour. 

Hot water, when discharged, flows 


into a common trench to be returned 
by gravity flow to the hot well in the 
reservoir. A second pump, also of 
15,250 gallons per hour capacity, passes 
the hot water to a cooler, from which 
it discharges into the cold tank at a 
temperature of not more than 100 deg F 
in summer conditions. Another pump 
circulates water through an ojl system 
on the car engine beds. Each of the 
pumps js duplicated, one to operate on 
load and the other on reserve. Thus a 
breakdown in the circuit cannot bring 
the whole plant to a standstill. 

Bulk storage tanks for fuels and 
lubricating oil are situated outside the 
building. The fuels flow by gravity to 
the engines, and the lubricating oils 
are fed under pressure to the running- 
in beds. Petrol is stored in an under- 
ground tank of 1,000 gallons capacity. 
From this tank it is pumped to a 50- 
gallon header tank and thence to the 
test beds. Overhead tanks are used for 
storing gas oil and vaporizing oil. The 
respective capacities are 2,000 and 1,000 
gallons. Since comparatively few 
engines are built to operate on lamp 
oil, only 500 gallons of this fuel are 
stored to feed two test beds. 

Unused and purified lubricating oils 
are stored in separate tanks, each of 


N 
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Interior layout of the new David Brown engine test plant 


1,000 gallons capacity. When an engine 
is drained on the test bed, the used oil 
is piped to underground tanks. Its con- 
dition is then tested, and the oil is 
either disposed of as waste or is passed 
through a motor-driven centrifugal 
purifier and returned to the overhead 
tanks for further use. A gauge incor- 
porated in the pressure flow system 
makes it possible to measure accurately 
the quantity of oil for the engine. 

The decision to use coal gas for 
running-in was made on the grounds of 
both economy and efficiency. Coal gas 
is not only a cheap fuel, but also has 
the great advantage of leaving little 
solid deposit on combustion. For 
running-in, the initial impulse is pro- 
vided by an electric motor, with a 
clutch that automatically disengages at 
750r.p.m. The gas supply keeps the 
engine running under its own power 

One of the insulated cubicles for tests on Lagonda and Aston Martin engines from then on. Hydraulic dynamometers 
are fitted throughout. The tachometers 
on the tractor beds record up to 5,000 
r.p.m, 

The high-speed car engines run in 
three sound-insulated cubicles in a 
separate section of the building. They 
are coupled to dynamometers installed 
outside the cubicles. Because of the 
high engine speeds these dynamo- 
meters have stainless steel elements and 
the latest type of electric tachometer, 
reading up to 8,000 r.p.m. The normal 
test speeds run up to 6,000r.p.m. To 
reduce vibration to a minimum, the 
concrete bases of the car engine test 
beds are set in cork surrounds. 

Noise outside the building has been 
kept to a minimum by piping each 
exhaust to an absorption type silencer 
mounted on an outside wall. Single- 
chamber silencers are fitted on the 
exhausts from the tractor beds, but the 
silencers for the much faster running 
car engines have primary and secon- 


Fuel storage tanks dary chambers. 
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NEW DRY BEARING 


The Glacier, DP Series Plain Bearings for Use Without Lubrication 


NEW range of bearings, for use 

without lubrication, has been 

introduced by Glacier Meta’ Co. 
Ltd., of Alperton, Middlesex. The 
bearings are of the steel backed, strip 
type and are lined with a porous bronze 
impregnated with the plastics material, 
polytetrafluoroethylene, commonly 
abbreviated to PTFE. These butt- 
jointed, wrapped bushes are 
identical in form to the well 
known Glacier range of Stan- 
dard Wrapped Bushes. Thrust 
washers made from _ this 
material are also available in 
Standard sizes, and the strip 
can be supplied as flats for use 
on machine tool slides, etc. In 
the preparation of the lining 
material, a sheet of PTFE 
about 0-003-0-004 in thick is 
impregnated into the pores of 
the bronze until only a thick- 
ness of about 0-001lin of the 
plastics is left on the bearing 


Unidirectional load 
E.g., 
rotating, load fixed relative 
to bush 


MAXIMUM PV 


Thrust washers 


through the surface film of PTFE. 

It follows that the surface finish of 
the journal is of importance; the manu- 
facturers recommend that it should 
preferably be between 3 and 8 micro- 
inches, but the upper limit may be 
extended to 10 micro-inches. The 
recommended running clearance varies 
with the ‘size and tolerances, but in 


FACTORS FOR DIFFERENT 


OF BEARING 


Performance 

Loading Conditions woe - 

PV,Ilb/in®? Minimum 
life, hr 


ft min 


5,000 

2,000 

15,000 
3,000 
1,800 
8,000 


bush fixed, shaft 





surface. 

Intensive rig and field tests 
over the past few years have 
demonstrated beyond doubt 
that in many applications, 
bearings of this type are satis- 
factory. However, it has not 
been possible yet to install 
them in_- every type 


Rotating load 

(E.g., bush rotating, shaft 
fixed, load rotating relative 
to bush) 


(E.g., 
oscillating relative to load, 
of load fixed relative to bush 


12,000 
7,500 
30,000 





18,000 
12,000 
60,000 


bush fixed, shaft 





machinery working under all 
conceivable conditions. For this 
reason the Standard sizes of 
bearings have been made avail- 
able so that the manufacturers 
may obtain bearings at an 
economical price for experimental use 
to satisfy themselves that the units will 
be satisfactory in their own particular 
applications. Special bearings, outside 
the range of Standards, can be manu- 
factured economically if the quantities 
required are sufficiently large 
Normally, it is uneconomic to produce 
less than 5.000 of any one type. 


Polytetrafluoroethylene 

PTFE is a plastics material consist- 
ing of carbon and fluorine combined 
chemically. It has a d: ace 
coefficient of friction of approaiunately 
0-05. This is an unusually low value 
it is comparable with that of ice, and 
is lower than the boundary friction 
usually obtained in conventional bear 
ings, even with good lubricants. The 
low coefficient of friction is a surface 
property of the material and does net, 
as with such solid lubricants as 
graphite, depend upon the formation of 
a surface film of low shear strength. 
Thus, under ideal conditions, wear 
should not take place between the 
rubbing surfaces. However, conditions 
are never ideal, of course, and the wear 
that does take place is due to the rough- 
ness of the mating surfaces ploughing 


*High PV values and or longer life can be obtained by 
special treatment of journals or by careful selection 
of housing, bearing and journal sizes. 


general it is from zero to about 0-001 in. 
It is necessary for the clearance to be as 
small as practicable so that contact takes 
place over as large a projected area of 
the journal as possible. Standard toler- 


1,000 
10,000 
Special* 


1,000 
10,000 
Special* 


1,000 is 
10,000 
Special* 


1,000 
10,000 
Special* 


ances for the fitment of pre-finished 
wrapped bushes are recommended for 
these bearings. 

The plastics material is stable up to 
a temperature of 327 deg C. Therefore, 
these bearings can operate in an 
ambient temperature of about 280 deg 
C, since this allows an adequate margin 
for bearing temperature rise. ‘They can 
be used satisfactorily in even 
higher ambient temperatures if 
they are cooled adequately to 
prevent undue rise in. tem- 
perature at the working sur- 
faces. The load carrying 
capacity of the bearings does 
not decrease a great deal with 
temperature up to about 
150 deg C. For operation above 
this temperature, it is most 
important that the decreased 
load carrying capacity should 
be taken into account in the 
design Ihe chemical pro- 
peruies of PTFE are _ particu- 
larly favourable. The material 
attacked, dissolved or 
any way by known 
inorganic liquids, 
solvents, acids or gases, etc., 
except molten potassium, 
molten sodium and fluorine gas. 

PTFE, of course, also has a 
number of disadvantages so far 
as application to bearings is 
concerned. It has poor 
thermal conductivity, a high 
coefficient of thermal expan- 
dimensional instability, 
temperature _ stability, 
state it tends to flow 
under light loading. It is to overcome 
these difficulties that the material is 
used not by itself but impregnated into 
a strong porous matrix of 4 metal which 


TYPES 


not 
affected in 
organic of 


§10n, 
poor 


and in the cold 


A selection from the Glacier, DP Series range of plain bearings and thrust washers 





has good bearing properties. The metal 
furnishes the necessary strength, 
thermal conductivity, and temperature 
and dimensional stability; and, because 
of the excellent frictional, chemical and 
wear properties of the PTFE, the com- 
bination of the two materials forms a 
bearing capable of carrying relatively 
heavy loading without lubricant. 


Design aspects 

The design criteria for dry bearings 
differ from those for lubricated ones. 
Whereas much of the heat generated 
can be carried away by a lubricant, 
there is no such cooling action in dry 
bearings. Thus, the load and speed 
capacities of dry bearings are deter 
mined largely by the ability of the 
assembly to dissipate heat, and the 
criterion is the PV factor, that is, the 
load in Ib/in* of the projected area, 
multiplied by the surface velocity in 
ft/min. For thrust washers and oscillat 
ing shafts the mean velocity is used in 
this criterion. It should, of course, be 
borne jin mind that details of the 
assembly will influence the load carry- 
ing capacity of the bearings, so the 
figures quoted in the Table of accept- 
able PV factors for different types of 
bearing are Only approximate. 

In general, the bearing action is as 
follows: During the first hour or two, 
some of the PTFE is transferred from 
the surface of the bearing to fill the 
low regions between the asperities of 
surface roughness of the journal. 
Thenceforth, the rubbing action takes 
place mainly between two PTFE sur- 
faces. During tests that have been 
carried out over a number of years on 
bearings of this material, seizure has 
never taken place even when the 
surface layer of PTFE has worn away. 
This is probably because of the action 
of the PTFE impregnated in the 
porous bearing metal. 

If a high temperature should be 
developed locally on the surface of the 
bush due to a high spot causing metal- 
to-metal contact, the PTFE in the 
pores in the substrata expands out to 
the surface to provide additional lub- 
rication, and, during the subsequent 
cooling, the matrix partially collapses 
so ail the PTFE cannot return into 
the pores. This collapse also allows 
the displaced PTFE to spread locally 
over the surface and at the same time 
removes the high spot. 

Journals of many different materials 
have been tested in these dry bearings. 
The materials include both soft and 
hardened steels, hard anodized alu- 
minium, cast iron and many others. 
As a result, it has been found that 
very soft materials should be avoided 
and alloys with a high copper content 
are not particularly suitable. The 
difference in performance obtained as 
between hard and soft steels is so 
slight as to be barely significant. 

Special measures can be taken to 
increase the PV factor of the bearings. 
One, of course, is to improve the finish 
of the journal. Alternatively, the 
journal can be coated with an alloy of 
lead and tin. The melting point of 
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320 deg C, which is 7 deg C 
below the temperature at which the 
PTFE ftens; as a result, in the 
event of excessive temperature being 
developed at a high spot, the lead 
melts locally and relaxes the load. 
Coating with this material has been 
known to double the PV factor of the 
bearing. Results obtained by coating 
with tin, which melts at 231 deg C, are 
but so far the reason for 
been explained. It is 
confidently expected that further 
developments will enable increased 
PY values to be obtained for bearings 
under normal conditions, that is, with- 
out plating or specially treating the 
shaft. Consequently, the figures given 
in the Table are only valid for units 
currently in production. 


this alloy 


not so good, 
this has not 


Applications 

In general, these bearings are for 
applications where lubricant is un- 
desirable because it attracts dust or 
because it may cause disfiguration of 
the surroundings, such as in the 
interior of a car. They are also 
attractive for applications in which, by 
their use, hand lubrication points can 
be eliminated or where circumstances 
make it difficult to retain lubricant in 
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bushes. Since the material has little 
or no stick-slip tendencies, these dry 
bearings undoubtedly will be useful in 
delicate controls or instruments, par- 
ticularly where they are required to be 
totally enclosed and run for long 
periods without attention. 

In normal applications, the wall 
thickness of the bush relative to the 
journal diameter is an important factor 
so far as the strength of the bearing is 
concerned. However, these features 
are, of course, taken care of in the 
standard sizes available. The housing 
eye, too, must have adequate stiffness 
to prevent distortion under load. The 
requirements in this respect are no 
different from those of lubricated 
plain bearings. 

Although this dry bearing has been 
developed primarily for use with a 
liquid lubricant, the presence of liquids 
of almost any kind is advantageous in 
most cases, since it increases the rate 
of heat dissipation and may lead to 
hydrodynamic lubrication conditions 
in the bearing. It should be remem- 
bered that although PTFE is unlikely 
to be corrosively attacked, the backing 
material may be affected by certain 
liquids unless it is suitably protected. 

At first sight, it might be surprising 
that the PV values obtainable with an 
oscillating load are higher than those 
with rotating loads or rotating bear- 
ings. However, it is thought that this 
is because the viscosity of PTFE is so 
high. For instance, it is much greater 
than that of any of the greases used 
for chassis lubrication. The next 
highest PV values are obtained when 
the load rotates relative to the bush, 
for example, when the bush is rotating 
and the shaft stationary. This, of 
course, is because the bearing material 
is continually being wiped over the 
load-carrying area on the shaft so that 
the whole of the film of the PTFE is 
effective and any one portion is only 
loaded once every revolution. When 
the load is fixed relative to the bush, 
for example when the bush is 
stationary and the shaft rotates, only 
a portion of the PTFE is working 
and the loading on that portion is 
continuous. 


Fitting instructions 

During installation, the bores of 
these bushes must not be machined in 
any way, otherwise the film of PTFE 
will be removed. Care must be taken 
that the bores are not damaged on 
assembly, and it is advisable to 
machine a vs in long 15deg chamfer 
as a lead-in on the end of the shaft. 
The tolerances on the shaft and the 
bores should be to B.S. 1916-1953 H6. 
To facilitate assembly, the housing 
bores should have a sz in long, 15 deg 
chamfer in their ends. During initial 
running in, a greenish coloured debris 
may appear on the surface in certain 
cases. This is not detrimental and, in 
fact, is an indication of satisfactory 
operation. Special mandrels and 
sleeves are recommended for use 
when assembling the bushes into their 
housings. 
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WELDING RESEARCH 


The Metallurgical Aspects of the Work of the British 


WV elding Research Association 


ORK of fundamental import- 
Wier: to the science and practice 

of welding is carried out in the 
metallurgical laboratories of the British 
Welding Research Association at 29, 
Park Crescent, W.1. Although super- 
ficially one metallurgical laboratory 
looks much like another, and all appear 
to be unspectacular, there is a great 
deal in the laboratories of this research 
establishment to interest more careful 
observers. In fact, there is as much to 
be seen at the London laboratories as 
at the Association’s Abingdon branch, 
described in the January 1953 issue of 
Automobile Engineer. 

In the London laboratories, the 
administrative and laboratory © staff 
number about fifty. Their work is of 
a specialized nature and real progress 
is being made. Technical knowledge is 
now so advanced that without special- 
ization in a relatively narrow field it is 
difficult to make further headway. Only 
by minute examination of all the fun- 
damentals involved can improvement 
be made on methods that have already 
been evolved largely by trial and error. 

A most important feature of the 
work done in the laboratories is its 
essentially practical character. The 
problems studied, of course, originate 
on the bench in welding operations. 
Although their solution usually involves 
a study of the fundamentals, the 
validity of the conclusions reached is 
finally checked on the bench with the 
welding equipment. 

The Association has a department 
specially organized to deal with short- 
term problems of Members. When 
necessary, visits are paid by personnel 
of this department as well as by senior 
research staff to the factories so that 
the problems can be examined on the 
spot and the works’ staff brought into 
the discussion. There is no charge for 
technical advice relating to the applica- 
tion of the results of the work of the 
British Welding Research Association. 
Frequently advice given has resulted 
in savings to Members many times 
greater than their annual subscription. 
Private investigations of a more exten- 
sive nature are undertaken subject to 
special financial arrangements. 

Reports on the work of the Associa- 
tion are first made available to 
Members and are confidential. Some of 
these reports are !ater published in the 
Association’s journal and elsewhere in 
the technical press. In the library at the 
laboratories are all the important works 
on welding and related subjects, as well 
as a large number of films and slides, 
all of which are available on loan to 
Members. An annual Summer School 
is organized to give information on the 
most up-to-date developments 


Non-ferrous metals 

The work of the non-ferrous metals 
department of the laboratory is mainly 
on aluminium and its alloys, but a 
certain amount is also done on mag- 
nesium and a little on titanium. There 
are two aspects of the work: one is 
concerned with new welding processes 
and the other with materials. 

At present, four lines of development 
are being followed. One is the flux- 
shielded, metal-arc welding of the 
medium-strength alloy, H10. The 
second is welding, by the inert-gas 
shielded processes, of high strength, 
heat-treatable aluminium alloys; that is, 
the Duralumin types H14 and H15, 
and an aluminium-zinc-magnesium 
alloy, D.T.D.683. Most of this work 
is on the tungsten-are process. The 
third line of development is the inves- 


Fig. 1. Slag trapped in this butt weld 


caused a crack 


tigation of factors affecting the efficiency 
of the self-adjusting arc process and, 
in particular, the effect of power source 
characteristics. This is being carried 
out in conjunction with the Electrical 
Research Association. Finally, a study 
is being made of problems associated 
with self-adjusting arc welding of 
certain aluminium alloys, particularly 
those of the NP 5/6 type. 

There are three well-defined stages 
in the work of each investigation. First, 
a review is made of published inform- 
ation. This is necessary so that the 
investigators may gain a comprehensive 
field of background knowledge and also 
to avoid doing again work that has 
already been done elsewhere. The next 
stage is to make preliminary tests to 
assist in the planning of the main pro- 


gramme. Finally, detailed investiga- 
tions are carried out on _ particular 
aspects of the problem under consider- 
ation. 

Metal arc welding of H10 alloy. 
Hitherto, it has been common practice 
in industry to fabricate structural units 
in H10 alloy by means of coated 
aluminium/5 per cent silicon alloy 
electrodes, using the double current 
technique described by Foulkes! and 
Bauey*. By tnis method, tnick plates 
and extrusions can be welded without 
pre-heat and the weld penetration 1s 
greater than is obtained witn lower 
current, However, difficulty has been 
experienced in practice because cracks 
frequently occur in the welds, porosity 
is often excessive and weld strengtn 
tends to be low. 

Thus, three major metallurgical 
problems have to be soived: the 
control and prevention of weld crack- 
ing, the control of porosity and the 
improvement of strength in the weld 
metal and heat affected zones. ‘These 
aspects are all affected in some degree 
by the thermal cycle. Not only does 
this cycle determine the width of the 
heat affected zone, and the various con- 
ditions of heat-treatment within it, but 
the rate of cooling affects the amount 
of constituents retained in solution 
and the degree and distribution of 
porosity in the weld metal. The pro- 
perties of the weld metal also depend 
on the extent to which the filler alloy 
is diluted by the metal of the plate 
being welded. 

The Aluminium Development Asso- 
ciation research team’ have shown that 
H10 alloy is sensitive to hot cracking, 
and consequently a filler rod of alu- 
minium/5 per cent silicon alloy is 
recommended. However, when this rod 
is used, cracking has been experienced 
with square edge, close butt welds. The 
reason for this has been found to be 
that the weld pool contains only a small 
proportion of filler, which is consider- 
ably diluted with the metal of the 
plate’. In fact, a silicon content as low 
as 1-6 per cent has been observed in 
the weld metal, Silicon 1s thought to 
prevent cracking by reducing the 
freezing range. Its presence in adequate 
quantities ensures that when cracks are 
initiated, there is enough fluid eutectic 
available to flow into and seal them. 

There are two methods of counter- 
acting the dilution. One is to chamfer 
the edges of the plate, but this increases 
the cost of production. Another is to 
use an electrode of higher silicon con- 
tent. If an electrode containing 10 per 
cent silicon is used to make butt welds 
of this type in jin thick plate, the 
silicon content of the fused zone is 
approximately 34 per cent. This still is 





Fig. 2. 


not as high a percentage as is desirable, 
but there are obvious practical diffi- 
culties in increasing the silicon content 
of the weld pool oy using filler rods 
of an alloy containing an even greater 
proportion of silicon. 

A simple test has been developed to 
assess the tendency of welds produced 
with different electrodes to crack. It 
simulates the square edge, close butt 
condition, but can be modified to take 
account of different edge preparations. 
Briefly, it involves cutting slots of 
different lengths in plate test-pieces of 
suitable proportions. The slots are then 
welded over a standard length from 
their open ends, Figs. 2, 3, 4 and 5. 
Contraction of the weld metal is 
resisted by the strength in bending of 
the plate on each side of the slot. The 
fixing moment is applied by the metal 
of the plate beyond the inner end of 
the slot, and the tensile load in the 
weld metal decreases in proportion to 
the length of the slot, Fig. 5. There- 
fore, the length of slot that is just 
adequate to induce cracking after weld- 
ing is an indication of the suitability of 
the filler electrode used. Full details of 
the development of this test and its 
applications are included in_ the 
Report’. 

Apparatus has been constructed for 
the assessment of cracking tendencies 
in terms of the distance of rigid sup- 
ports from the line of weld. If support 
clamps, or any other heavy section of 
metal, are attached close to a butt weld 
between two plates, the heat flow 
characteristics are changed. Moreover, 
the strain due to weld bead contraction 


Fig. 3. In this short-slotted test piece the weld is not satisfactory, 
because the build-up of the bead at the outer end of the 
slot is too heavy 


On the test pieces for assessing the tendency to 
the weld bead must not be too wide, as in this illustration 
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is taken by a small 
width of plate and 
therefore the 
stresses induced 
are high. Thus, the 
closer the support 
to the line of weld, 
the greater is the 
tendency for cracks 
to develop. 

The apparatus 
comprises two 
pairs of clamping 
bars, one pair for 
each test plate, held 
by a hydraulic jack 
on to a base plate. 
On the base plate, 

ure machined parallel to the 
bars which in turn are, of 
parallel to the butt joint 
the test pieces. Serrations on 
r-surface of the lower bar of 
register in those on the base 
plate 4 noteworthy feature of this 
apparatus js that adjustment to the 
distance between the support clamps 
can de effected rapidly and easily, and 
that movement cannot take place once 
the adjustment has been made and the 
clamping pressure applied by the 
hydraulic jack. 

Simplified methods for the calcula- 
tion of temperature gradients in and 
around welds have been developed’. 
The effect of plate size on temperature 
distribution has been studied and cal- 
culations show that to give a reasonacle 
approximation to the thermal condi- 
tions in an infinite plate, weld test- 
should have a half width of not 
less than ten melted widths. These 
mathematical relationships are being 
checked by practical tests, and addi- 
rmation will be obtained in 


cracking, 


serratior 
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the und 
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tional inf 
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U éeldaing 
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tungsten 


of high strength, heat treat- 
Most of the work on this 
has been confined to the 
irc welding of the Duralumin 
type alloys H14 and H15, and an alu- 
minium-zinc-magnesium-copper alloy. 
The thicknesses involved in the tests 
range from 12S.W.G. to 4in. Pub- 
lished literature’ indicates that the weld 
strength for these alloys is currently 
about 50 per cent that of the heat 
plate, and weld cracking is 
From their survey of this 


treated 
prevalent 


Fig. 4. 
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literature, the Association concluded 
that some improvement could be 
obtained by refining the grain of the 
weld and by the use of aluminium- 
magnesium ailoy fillers. 

lreiiminary tests indicated that the 
cracking experienced is not so serious 
as reported in the literature. Joint 
efficiencies of 60 per cent were readily 
obtained with a number of filler 
materials used on 12S.W.G. and } in 
thick sheets of these alloys, and 
efficiencies of over 90 per cent have 
been obtained after heat treatment. 
The highest tensile efficiencies were 
generally experienced with a filler of 
the same material as the plate, but 
there was some evidence of cracking 
when these fillers were used. 

Subsequent investigations have been 
directed towards the development of 
new filler alloys by systematic 
investigation of seiected alloy systems. 
They nave also been aimed at the 
assessment of the dilution effect and 
the distribution of parent and _ filler 
metal in the weld beads. Further work 
has been done on grain refinement by 
the use of suitable ailoy additions to the 
filler metal. Research has also been 
undertaken to find a suitable cracking 
test. 

As a result of the work so far com- 
pleted, as-welded strengths of 70 per 
cent or more have been obtained with 
thin gauge material, whereas only 60 
per cent is obtainable with the earlier 
techniques. When the investigations 
are complete, a Report will be issued 
on the cracking resistance of the welds. 
The investigations on dilution effects 
have made possible the selection of 
suitable filler compositions for use in 
welding these high strength alloys. 
Some tests have been made on the 
tungsten-arc welding of an aluminium- 
copper-cadmium alloy. 

Electrical characteristics of the self- 
adjusting arc process. In this process, 
the heat source is an arc between the 
plate and a bare wire electrode mech- 
anically fed at a pre-set constant speed 
through a welding gun. An argon shield 
is provided to protect the weld pool 
from oxidation. The process has a 
number of advantages. One is that 
manual welding can be effected at high 
speed and in almost any position. Also, 
arc length is closely controlled, since 


This test piece is unsatisfactory because the weld bead is 
too high throughout its length and so gives locally a false indication 
of the strength of the joint 
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it is determined by properties inherent 
in the arc and characteristic of the 
power source. 

An investigation into the effect of 
the source characteristic on self-adjust- 
ment has shown that a marked improve- 
ment occurs with power sources having 
a flat output characteristic and an open 
circuit voltage approaching that of the 
arc. With this type of source, the pre- 
setting of the welding conditions is 
simplified. Moreover, the risk of serious 
delays, due to burn-backs, in produc- 
tion is minimized. Another noteworthy 
feature of power sources with this 
characteristic is the exceptionally small 
amount of drift in welding conditions 
experienced. With generators that have 
an open circuit voltage that is high 
relative to the arc voltage, drift invari- 
ably occurs as the windings heat up. In 
this connection, a special unit has been 
developed to correct for drift when 
conventional power sources are em- 
ployed. A device for preventing burn- 
backs has also been made. 

Preliminary investigations disclosed 
the need for a special welding head for 
research purposes, since accurate 
control of welding variables was 
required. This equipment has now 
been constructed, Fig. 7, and a compre- 
hensive study of arc characteristics is 
under way. Work in progress includes 
a study of the overall relationships 
between arc voltage, arc length, weld- 
ing current and electrode burn-off rate. 
The mode of metal transfer in the arc 
is also being examined by high speed 
photography. All these investigations 
are being carried out in close co-opera- 
tion with the Electrical Research 
Association. 

Self-adjusting arc welding of alu- 
minium-magnesium alloys. This work 
is concerned in particular with N 5/6 
alloys, and the general plan is as 
follows. The first stage has been the 
development of a standard method for 
assessing porosity, so that the results of 
the investigation can be readily 
recorded and compared. Next, equip- 
ment has been constructed for the 
determination, by hot extraction and 
tin fusion methods of analysis, of the 
proportion of hydrogen in plate and 
wire materials. The effects of surface 


Fig. 6. Cross section of a weld bead into 
which a plated thermocouple has been 
inserted 
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treatment and com- 
position of plate 
and filler wire, rate 
of cooling, and 
porosity also had 
to be studied. 
Work on _ the 
control of weld 
porosity is also 
proceedirig. In fact 
the first stage has 
been _ completed. 
The results 
obtained at this 
stage represent a 
useful, practical 
advance in that it 
is now possible to 
express in reason- 
ably accurate terms 
the degree of 
porosity observed 
in a weld. As a 
result, it is now possible to compare and 
correlate estimates of weld porosity 
reported by different workers, even in 


Fig. 5. 


Fig. 7. Experimental welding head developed 
by The Electrical Research Association for 
the self-adjusting arc process 


widely separated sections of industry, 
provided the methods advocated by the 
Research Association are adopted. 

The B.W.R.A. method for the deter- 
mination of porosity consists essentially 
of taking a cross section of the weld, 
polishing it to reveal the pores, and 
observing it through a microscope. The 
main problem is to determine the rela- 
tionship between the numbers and 
sizes of the pores thus cbserved two- 
dimensionally and those that exist in 
three dimensions. It was thought that 
the work would be further complicated 
by the fact that a plane through the 
weld does not necessarily cut dia- 
metrically through all the pores, so that 
size determination might be difficult 
However, in practice, it has been found 
that the pores revealed by polishing 
are, to all practical intents and pur- 
poses, sectioned on their diameters. 
This is because the polishing action, 


This illustrates how the tension across the weld bead in 
a short slot is sufficient to cause cracking, whereas in a long slot 


it is not 


instead of sectioning through the 
minute spherical voids as soon as they 
break through the plane of the polished 
surface, causes the metal immediately 
above them to deflect into the void 
until finally it breaks away only when 
the cavity is of almost hemispherical 
form. Further polishing beyond the 
level of the plane containing the centre 
of the void tends to fill the cavity with 
particles of metal, so that it disappears 
altogether. 

The severity of porosity is defined 
by two code numbers and a letter. 
These are obtained by examination of 
the microsection and by reference to 
tables prepared by the Association. One 
of the numbers represents the size of 
the pores, the second the frequency 
and the letter specifies the distribution, 
that is, it indicates the location of the 
porosity within the weld bead. From 
the code specification, the number of 
pores per unit volume, the percentage 
of voids, and hence the density, can be 
estimated with the aid of the tables. 
Densities calculated in this way have 
shown good correlation with measured 
densities. 

There are, of course, other methods 
of observing porosity, but the recording 
of results is difficult and no one method 
is entirely satisfactory itself. Radio- 
graphic examination has limitations in 


Fig. 8. A cross section of a weld to which a 
spring-loaded thermocouple has been 
applied 





that fine pores are frequently un- 
observed, the distribution of porosity is 
difficult to judge and the results cannot 
be recorded except by reference to 
arbitrarily chosen, standard  radio- 
graphs. A record of the percentage of 
voids can be obtained from density 
measurement, but no indication of the 
size or distribution of the pores is given 
by this method. 

Examination of fractures is a quick 
and useful method, but again, the 
results are difficult to record; photo- 
graphy of the fractured surface is 
usually unsatisfactory and extremely 
difficult at high magnification. Micro- 
sections are easily photographed, and 
when viewed in conjunction with radio- 
graphs a fairly complete picture of the 
sizes and distribution of pores is 
obtained. However, hitherto, there has 
been no generally accepted method of 
recording numerically the sizes and 
distribution. 

Weld pool temperature measurement. 
Practical difficulties in the measure- 


Fig. 10. Apparatus for hydrogen determination by thé 
heating method 


ment of weld pool temperatures have 
been largely overcome and work on the 
effect of the thermal cycle on the dis- 
tribution and amount of porosity is 
making good progress. Weld pool tem- 
perature measurement is often difficult 


Fig. 11. Hot cracks tend to open on cooling; 

in this test piece, the crack has been opened 

further by rotating one of the plates relative 

to the other about an axis through the 
weld bead 
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becaus« e arc may blow off the 
welded ends of the thermocouples. 
However, this is not serious if the ends 
of th wires are wetted by the 
molten tal to complete the circuit. 
A platin chnique has been developed 
to en that the ends will wet, and 
promi results have been obtained, 
Fig. 6 

For temperature measurement dur- 
ing metal-arc welding, the Association 
has al ieveloped a method in which 
the thermocouple is inserted from 
below the weld pool as it forms. 
The tl couple is spring-loaded, so 
that, metal between it and the 
weld }j becomes soft, it is pushed 
throug! to the pool, Figs. 8 and 13. 
By the time the break-through occurs, 
the welding arc has passed the thermo- 


it dves not blow off the 


cou] tnat 
end 

Recording of fluctuations of temper- 
ature important since they have a 
marked effect on weld quality. For 
instan rapid welding restricts the 
heat affected zone, 
and thereby tends 
to increase the 
strength of the 
joint. On the other 
hand, it does not 
allow hydrogen 
time to escape and 
this increases the 
tendency to 
porosity. In fact, 
the problem of the 
control of porosity 
is not only one of 
reducing the quan- 
tity of hydrogen 
introduced, but also 
one of allowing the 
gas time to escape. 
An oscilloscope can 
be used in conjunc- 
tion with a thermo- 
couple for temper- 
ature measurement 
instantaneous response, but 
m of the lag in the thermo- 
ll has to be overcome. Records 
tively rapid changes in tem- 
indicated by the oscilloscope, 
as well by sensitive millivoltmeters, 
are made by photographing them, 
together with a stop watch, with a ciné 
camera. The films are viewed with a 
Zeiss Moviscop. 
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Ferrous metals 

‘he investigations of. the ferrous 
metals department are concerned more 
with materials than processes, and one 
object is to extend the range of steels 
that can be welded satisfactorily. That 
so much attention is devoted to 
materials is because the main processes 
for the welding of ferrous metals have 
been well established for many years. 
However, one or two new processes are 
under investigation, notably welding 

with self-adjusting arc equipment. 
The appearance of transverse cracks 
i joints is one subject that is 
tudied. Many of the cracking 
experienced in the metal-arc 
alloy steels appear to be 
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Fig.9. A6kVA heater is used in conjunction 
with a 5$ ton Denison machine for hot 
tensile tests 


caused by hydrogen. This gas is pro- 
duced by dissociation of water vapour 
at very high temperatures. It may be 
evolved from moisture in the electrode 
coating, and particularly from water 
combined with the sodium silicate in 
the coating. Therefore, the first stage 
is to take every precaution to ensure 
that the rods are supplied in a clean, 
dry, state. Investigations are being 
carried out to determine the effect of 
the rates of welding on gas inclusion. 
When the flame welding or argon 
shielded processes are employed, dry- 
ness of the gas 1s of importance. 

Hitherto, it has been thought that all 
hydrogen is driven off at a temperature 
of about 800 deg C. However, there is 
some doubt about this. It is now 
thought that, at this temperature, some 
of the gas may be dissolved in inclu- 
sions and retained. An investigation 
on this subject is shortly to be carried 
out. 

At present, hydrogen determination 
is being effected by vacuum heating, 
Fig. 10, but the work to be done in 
future will involve vacuum fusion. A 


Fig. 12. Photomicrograph of the crack in 
the weld bead of the specimen illustrated 
in Fig. 11 
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Fig. 13. Spring-loaded thermocouple arrangement for weld pool temperature measurement 
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A—Gas cylinder. B—Pressure gauge. C—Gas quench tap. O—Push rod from specimen. E—Dilatometer 
F—Bridge circuit. G—Dilation controls the movement of first pen. The second pen moves at a constant speed 


and draws the cooling curve. 


H—Function plotter. J—Gas reservoirs K—High frequency heating set 


L—Specimen in centre of heating coil. M—Thermocouple cold junction. N—H.F. filter P—Chart movement 


Diagrammatic illustration of apparatus for producing dilation and cooling curves 


Fig. 14. 








Fig. 15. Apparatus for producing dilation and cooling 


curves 


6kVA induction heater has recently 
been acquired for these tests. This 
heater, in conjunction with a 5} ton 
capacity Denison machine, is also being 
used for hot tensile tests of specimens 
cut from the weld bead, Fig. 9. During 
the test, the specimen is shrouded in 
argon to prevent oxidation. The object 
of this work is a comprehensive inves- 
tigation of the hot cracking pheno- 
menon in mild steel welds. A_ hot 
cracking test, now known as_ the 
double-fillet test, has been developed 
as a result of the research work. This 
has already proved of some value in 
the investigation of hot cracking and 
has been of use to manufacturers in 
the development of electrodes. 

Recently, attention has been paid to 
the Murex hot-crack machine to see 
whether it can be used for both a 
workshop test and research work. In 
this connection, over two hundred tests 
have been carried out and promising 
results have been obtained. The prin 
ciple of the machine is as follows. Two 
small plates, held edge-on in rigid 
clamps, are fillet welded and during 
welding, one of the clamps is rotated 
a few degrees about an axis coincident 
with the joint, so as to open out the 
weld. This places the solidifying weld 
metal under severe restraint, and hot 
cracks, if they form, tend to be opened 
out, and fractured surfaces that are 
characteristically blued by oxidation 
are displayed. A severely cracked weld 
is shown in Fig. 11; in this case most 
of the plate has been sawn away to 
permit the cutting of a cross section 
of the weld. A photomicrograph of this 
section is shown in Fig. 12. 

During some earlier work, a series 
of low alloy steels of widely varying 
composition was examined for weld- 
ability (resistance to hard-zone crack- 
ing, Fig. 16) and mechanical properties. 
Further tests® were made on two 
selected steels produced in the form of 
two ton casts. In this form, both were 
found to have good mechanical strength 
and were completely weldable with 
rutile-coated electrodes. The effect of 
slight variations of their composition 
was examined, and it was shown that 
carbon content had an_ over-riding 
influence on both yield strength and 
weldability Investigations were also 
made into the effect of substituting 
vanadium for molybdenum in these 
alloys?'°, With two steel compositions, 
when vanadium was substituted for 
molybdenum, but in half the quantity, 
good weldability and mechanical pro 
perties were retained. 

Various tests, suitable for studying 
liability to hard-zone cracking, were 
examined for rate of cooling and 
restraint; and, as a result, basic data 
were provided which made the Con 
trolled Thermal Severity (C.T.S.) test 
possible''. The problem of hard-zone 
cracking has now been largely eluci 
dated in terms of hydrogen content 
steel composition and rate of cooling 
In addition, it has been shown that 
external restraint, previously thought 
to have an important influence, is not 
necessarily the cause of the initiation 





Fig. 16. Micro-crack in the heat affected 
zone of a weld in low alloy steel. 
97 magnification 


of hard-zone cracking. The effect of 
rate of cooling in the region of 300 deg 
C has been shown to be critical with 
respect to hard-zone cracking. This 
relationship between cracking and rate 
of cooling was established using weld 
ability tests and also standard types of 
structural joint. 

The Laboratories have now deve- 
loped a new method for determination 
of the weldability of alloy steels!*'* 
Small tubular test pieces of the metal 
to be welded, about } in long by } in 
outside diameter, are employed. Manu- 
facturers who supply materials for 
these test pieces together with detailed 
information, such as the number and 
thickness of the members to be welded 
together at one joint, etc., are given by 
the Association all the information 
necessary to ensure _ satisfactory 
welding. 

This information includes the type 
of electrode needed, the thermal cycle, 
size of weld required, and whether 
pre-heating is desirable. It is obtained 
by taking dilatometer measurements 
while heating the test piece with a 
1 kVA induction heater and then cool- 
ing it rapidly to simulate the welding 
process. Cooling is effected by passing 
an argon gas stream over the specimen 
In fact, the reason why a tubular test 
piece is employed is that the gas can 
be passed through the tube as well as 
along the length of its outer periphery 
to give a rapid and uniform rate of 
cooling. 

The dilatometer measurements give 
an indication of the changes that take 
place in the imetal at different temper- 
atures. The temperature at which the 
change from an austenitic to a marten- 
sitic structure takes place determines 
the liability to cracking. This tempera- 
ture is affected by the rate of cooling, 
hydrogen content and the alloy steel 
composition. 

The dilatometer at present used is 
an arrangement of wire strain gauges, 
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the expansion and 
specimen, Fig. 14 
changes are 
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1 by a special, 
wrt reccrder known as a 
plotter. The method of em- 
of the recorder is unusual. 
f rotating the chart drum at a 
peed to give a time base, it is 
that 
tates in one direction the 
ire increases and back in the 
rection the specimen 1s 
iin. Two pens are used: one 
time base and the other the 
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idy is also being made of fissur- 


ld metal, Fig. 17. This is the 
king that often occurs in 
oled welds. 
is being made of two 
that have recently been 
1 by the Association. Both are 
machines obtained through 
ndon Scientific Co., London, 
One is the Zetopan binocular 
rument and the other is the 
niversal microscope, which is 
in optical bench. A camera 
also incorporated for use 
microscope on the optical 
other accessories with the 
instrument include phase 
polarizing and micro-hardness 
juipment. By using this equip 
Laboratories are now able 
ut hardness tests with loads 
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Fig. 17. Fissure caused by rapid cooling of a 
weld made with a Class 3 electrode 
315 magnification 
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Thred-gard 
PRODUCT, Thred-gard, recently 


introduced to this country, will 
solve the problems arising from seizing 
and galling of threaded connections 
that are subjected to prolonged 
exposure to extreme heat. It is a 
special compound which, when painted 
on the surface of the bolt or stud 
before it is fitted, protects the thread 
against the welding action. 

Thred-gard is a non-drip and non- 
hardening substance, manufactured by 
Crane Packing Ltd., of Slough, Bucks. 
It lubricates and protects the surfaces 
of studs, bolts, plugs and similar 
fittings. When it is applied wrench 
torque is greatly reduced and fittings 
can be drawn up to a greater degree of 
tightness. At operating temperatures 
up to 1200 deg F, seizing and galling 
are completely prevented and the 
threaded connections can be easily 
disassembled. 

Other applications include protec- 
tion for thread-cutting dies and taps, 
broaching and spinning tools, wire 
drawing dies and lathe centres. 
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BIRMETALS FILZALL 


A Universally Applicable Filling Compound 


HIS new filler material was 
t specifically developed to cheapen 
and facilitate the repair of motor 
vehicle body panels, whether of steel 
or light alloy. It is finding increasing 
application in production, however, 
for preparing surfaces prior to painting 
or finishing. In passenger and com- 
mercial vehicle bodywork it serves to 
fill interstices in interior or exterior 
panelling and, similarly, is used in the 
final preparation of marine hulls and 
aircraft skins to conceal rivet or screw 
heads and to smooth welded joints and 
seams. Superficial defects in castings 
of any metal can be filled and even 
surfaces of wood, stone or cement can 
be treated. It will adhere to glass. 
Produced by Birmetals Ltd., Quinton 
Birmingham, ‘‘Filzall’’ is a compound 
of a metallic powder and thermoplastic 


synthetic resins and is the subject of 


a Patent application, No. 5678/54. 
It is completely inert, has no chemical 
affinity for other metals, and does not 
penetrate the 
aluminium alloys; such penetration 
could cause cracking and the eventual 
breakdown of a repair. This character- 
istic can be of some value in mixed 
constructions as ‘“‘Filzall’? forms an 
effective dielectric between dissimilar 
metals and will thus prevent electro- 
lytic corrosion. 

In making comparisons with fillers 
hitherto available for bodywork repairs, 
it must be emphasized that ‘“‘Filzall’’ 
is not a solder and should not be used 
for joining metals. When being applied 
it requires no flux whatsoever and thus 
can be used without risk of damaging 
interior trim or upholstery. Neither 
is it a so-called plastic metal which sets 
hard upon the evaporation of solvents. 
There are not deleterious fumes or 
odours objectionable to the operator 
and no long waiting period before the 
surface can be finished and painting 
commenced. Only a modest heat— 
from 150 to 200 deg C—is required 
to render ‘‘Filzall’’ plastic. It follows 


Filling an indentation on a substantially vertical surface. 


grain boundaries of 


that there is no risk of distorting a 
panel or of scorching closely adjacent 
upholstery. It can safely be used, with 
an indirectly heated paddle of course, 
near to or on a fuel tank. Small holes 
in a fuel tank may be stopped with 
“Filzall” as the resins are insoluble in 
petrol. 

An important feature is that, what- 
ever the depth of the indentation, the 


Sections of repaired panels showing deep 
filling and perfect feather edge 


depression in the panel can be filled 
directly in a single operation and built 
up above the panel contour. Since it is 
never melted to the fluid state it is 
just as easy to apply on a vertical or 
even an inverted surface. There is no 
necessity to apply in thin layers which 
must each be allowed to dry out, as 
with plastic metals, and no difficulty in 
retaining it, as with liquified solder. 
On solidifying, which requires only a 


few seconds, there is no shrinkage and 
consequent sinking at the centre of the 
filler. Thus it becomes practical to 
effect on the vehicle many repairs that 
otherwise would require the detachment 
of the panel for treatment on the bench. 
The application does not call for skilled 
labour. 

As the compound will bridge only 
small apertures and has little strength, 
a badly perforated panel should be 
roughly sealed by first welding in a 
plate. In the case of a tear or a split 
either a bridge piece or ties at intervals 
should be secured by welding prior to 
filling. 

The ability to fill a deep dent in a 
panel without iirst beating out the 
depression from the rear is of special 
value in the case of damage to one of 
the panels of a double-panelled and 
welded door. There is no need to cut, 
and subsequently patch, an _ access 
aperture in the other panel. The weight 
of a deep filling is not a factor of 
importance since “Filzall’? has a low 
density; actually it is only about 25 
per cent of that for a metal solder. 
There would appear to be no risk of 
cracking or loss of adhesion in service. 
A strip cut from a steel panel with a 
substantial filling has been vibrated at 
the rate of 100 reversals per second over 
a deflection of 0-25 in. Subjected to a 
test continued to over 100 million re- 
versals it yielded no _ evidence of 
breakdown. 

Providing the special electrically 
heated paddle is used there is no need 
to remove the paint before making a 
filling, but the compound will not 
adhere to rust. First the damaged area 
is mopped with a petrol-soaked rag 
to remove grease and dirt and then the 
painted surface is roughened with a 
sheet ot coarse glass paper. With the 
paddle at working temperature a little 
of the compound is melted off the 
stick and spread thinly over the centre 
of the area, as in tinning Further 
compound is melted and applied until 


Left to right: applying initial layer to centre of damaged area, building up and 


spreading the fill, smoothing off preparatory to finishing 





the depression is slightly overfilled 
and spread over the margins. It is then 
smoothed over with the heel of the 
paddle to minimize the amount of 
dressing required. 

The filling is then roughly shaped to 
contour with a rasp or a “‘Dreadnought”’ 
milling file. Should it then be found 
that it does not clean up to contour 
there is no difficulty in applying more 
compound. Finally it is finished to a 
smooth surface and a perfect feather 
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anding tool. On this the 
reversed arid the canvas 

i lightly to create sufficient 
ion to plasticize the surface 
e a smooth glaze. Painting 
can be mmenced immediately; the 
first two ats should be mist coats. 
The filler will withstand stoving pro- 
vided a iperature of 130 degC is 
not exceeded 
An alternative method is to use a 
blowlamp or a torch, when a metal 


edge with a 
sanding di 
back is us¢ 
heat by fr 
and produ 
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solder technique should be followed. 
It will, of course, be necessary to 
remove the paint and to heat the panel. 
Wooden paddles, protected by soaking 
in a special lubricant supplied by the 
firm, are employed to spread the com- 
pound when a torch is used. 

“Filzall”’ is injection-moulded into 
#in hexagon sticks with a standard 
length of 12in and weighing 2 oz. 
They are packed in cartons of 12 or 50 
sticks and do not deteriorate in storage. 





AUTOMATIC MICRO-SIZING 


Developments in Controls for Centreless Grinding 


ITHERTO, the methods used 
H for fine feed adjustment of the 

control wheel (or grinding 
wheel) on centreless grinding machines 
for the correct sizing of the work have 
all depended upon the rotation and 
adjustment of a graduated index wheel. 
This is a process that demands a 
certain degree of visual aptitude com- 
bined with manual dexterity, in much 
the same way as is called for in setting 
a micrometer or a slide rule. It is an 
aptitude that is not always possessed 
by the operator, especially an unskilled 
one, 

There will therefore be considerable 
interest in the push-button micro- 
sizer recen developed by Arthur 
Scrivener Lta., Birmingham, 24. This 
device is an hydraulically operated 
mechanism so arranged that on the 
pressure of an operating button, the 
fine feed shaft of the machine is 
rotated a predetermined amount. The 
actual amount that the wheelhead is 
fed forward by each depression of the 
push-button can be selected at will by 
the rotation of a selector knob at the 
opposite end of the device. ‘The knob 
gives a range of five increments vary- 
ing from 0-0001 in to 0-0005 in. This 
device is particularly useful in shops 
where there are long runs of work to 
close limits and where male or female 
unskilled labour is employed to 
operate the centreless grinders. If 
when the work is gauged, it is found 


_ 


Fig. 1. Micro-sizer from selector end 


to be growing above the upper 
tolerance limit, the operator has 
merely to press the button and the 
wheel is advanced the predetermined 
amount. 7 hand-operated device is 
shown in the accompanying illus- 


trations 


Continuous gauging 

In addition to the hand-operated 
type, there is a second type that 
extends principle to electrical 
operation the micro-sizer under the 
control of accurate pneumatic measur- 
ing equipment. This type is applicable 
for continuous automatic control of 
size on through-feed work. It has 
been developed in conjunction with 
the Sigma Instrument Co. Ltd. and 
uses their twin-jet ring gauge through 
which the work leaving the machine is 
continuo fed. 

The ring gauge has two measuring 
jets and monitoring jet, which has 
the purpose of ensuring that the 
measuring jets function only when the 
work is actually in through the gauge. 
Consequently, the intermittent gaps 
by the passage of the ends of 

; through the gauge have 
ipon the accurate recording 
of size. A controller switch under the 
influence of the measuring jets is 
arranged to switch power impulses to 
the micro-sizer when the size of the 
work being gauged reaches the upper 
tolerance limit. 


caused 
the workpi 
no effect 


Fig. 2. 


A third type has been developed for 
application to plunge-grinding opera- 
tions when it is not possible for the 
work to pass continuously through a 
ring gauge. Equipment similar to that 
for the second type is used, but instead 
of a ring gauge being fitted on the 
outgoing side of the machine, a suit- 
able gauging head is mounted in a 
convenient position near the operator. 
As the work is ejected from the 
machine, the operator places it in the 
head where it is automatically checked 
for size. If it is above the upper 
tolerance limit, the micro-sizer is auto- 
matically operated to advance the 
wheels by the predetermined amount. 

In the case of a fully automatic 
machine arranged for long runs on a 
plunger ground component, it is some- 
times possible for the feeding gear that 
places the piece between the wheels 
to be arranged to transfer the work to 
the measuring instrument. This makes 
the grinding operation and sizing fully 
automatic. 

These developments, particularly 
when used on multi-head transfer 
grinders, make possible the completely 
automatic control of the grinding 
operation, leaving only the frequency 
of the wheel-truing operation to be 
determined. This can often’ be 
arranged on a fixed time basis, pro- 
viding control is maintained over the 
amount of variation in stock removal 
with which the machines have to deal. 


Instrument from push-button end 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Safety switching of 
lighting circuits 

NLESS each item of electrical equip- 

ment on a vehicle is furnished with 
a separate safety fuse, any short circuit 
that may occur constitutes a fire hazard 
and by night a lighting failure may result 
in a serious accident. By this invention 
a failure of the headlight circuit switches 
on the dim light circuit and vice versa. 
Since neither circuit can be switched on 
at the same time as the other a short 
circuit can only occur on the one or the 
other. 








a 


No. 707316 


A lead A connects the battery to a 
resilient strip carrying at its free end a 
contact stud B. This contact is held out 
of engagement with contact C, connected 
to the dim-light circuit, by a bimetallic 
strip D heated by a resistance E. Current 
flows from strip D to the general system 
through lines F,, F, and F, and line F, 
leads to a switch that selectively controls 
head, dim, and side lights. Stud G of the 
switch is connected to a second resilient 
strip carrying contact H_ similarly held 
out of engagement with contact J, con 
nected to the headlight circuit and stud 
K of the switch, by bimetallic strip L. A 
tell-tale light M may be provided across 
the first automatic switch. 

By day or by night while the dim lights 
are off, a short circuit occurring on one 
of the power-consuming components, 
including the headlights, will result in the 
heating of the first automatic switch and 
deflection of the bimetallic strip allows 
contacts B and C to engage and switch 
in the dim lights N. The tell-tale lamp 
M, being earthed, will also light up. 

If a short-circuit occurs at night while 
the dim lights are on, the second and 
smaller automatic switch is heated and 
contact is established by studs H and J 
to switch on the headlights P. Patent No 
707316. Scintex (France). 


Integral construction 


RONT and rear axle assemblies, one 
embodying the engine and transmis- 
sion, are arranged for easy attachment to 
the complete body-frame which is lowered 
on to them for the final assembly. In 
the example, the frame comprises longi- 


tudinals A braced by cross members B 
and side pillars C in the form of closed 
arches. It is completed by braced exten 
sions D and E, at the front and rear 
respectively, to give a relatively rigid 
structure resistant to twisting. The skin 
F is attached by welding. 

At the front an auxiliary frame G 
carries the wheel suspension units H 
superimposed links and helical springs 
with shock absorbers), the engine J, 
change speed gear K and the differential 
gearing. Other components such as the 
radiator, battery, and steering gear may 
also be mounted on the auxiliary frame, 
which is connected to the main structure 
at points L and M. Preferably the con 
nections and also the engine and gear 
mountings are rubber-cushioned. 

The rear axle is pivotally connected to 
the main structure by radius links N and 
helical suspension springs are interposed 
between the links and brackets P attached 
to frame members A. In the case of a 
rear-engined vehicle, engine, transmission 
and suspension units would preferably 
all be mounted on an auxiliary frame 
Patent No. 706025. Daimler-Benz A.G 
(Germany). 


Coolant flow in cylinder heads 


TN the cylinder head of a diesel engine 
of the precombustion chamber type, the 
valve passages and the combustion 
chamber are so arranged that the inter 
vening channels conduct coolant radially 
inwards towards a common point approxi 
mately above the cylinder axis. Streams 
of coolant from the cylinder jacket are 
directed into the channels by deflector 
ducts formed in the head casting over 
the communicating orifices. The coolant 
flows with increased velocity over the 
congested centre of the head, preventing 
the accumulation of deposits and ensuring 
uniformity of cooling effect. Valves are 
slightly recessed into the head to locate 
the seatings more effectively in relation to 
the coolant 

A constructional example shows a 
cylinder head having an exhaust passage 
A opening to the side, an inlet passage 
B opening to the top, and a precombus 
tion chamber C. Over the transfer orifice: 


D are cast angled deflectors E which 
direct the coolant horizontally and radially 
into the channels between parts A, B 
and C. The three orifices D, and corre 
sponding openings for other cylinders, 
may constitute the only connections if a 
specially high delivery velocity is required, 
but further orifices, without deflectors, 
may be provided to facilitate the flow 
Enclosures for the holding-down bolts F 
are separate from the walls of A, B and 


No, 706974 


C but may be formed together with 
deflectors E 

It will be noted that the valves are 
relatively small in diameter and that the 
cross sections of the valve passages 
increase towards the exterior of the head 
This feature enables large coolant 
channels to be provided, but it is also 
claimed as an advantage as it increases 
the air and gas velocities at the throats 
of the inlet and exhaust valves respec 
tively 

The invention is applicable to all types 
of diesel engines and also to petrol engines 
Patent No. 706974. Daimler-Benz A.G 


No. 706025 





Combined disc brake 
and hand brake 


N_ independent, mechanically oper- 

ated hand brake is arranged in con- 
junction with a hydraulically operated, 
straddle-type, disc brake. ‘The disc is 
formed at its periphery with a groove A 
of rectangular section to accommodate a 
thin flexible metal band B lined with 
friction material. One end of this band 
is anchored on a pin C attached to the 
straddle yoke, while the other end is 
looped and engaged by one arm of an 
operating bell-crank lever D pivoted on 
a bracket E secured to the yoke. The 
friction band embraces about three- 
quarters of the periphery of the disc. 

A number of alternative constructions 
are suggested may be formed 
with a_ peripheral and the 


The disc 
vee-groove 


No. 706640 


band of friction material be of comple 
mentary section. Instead of co-operating 
with the disc, the friction band may be 
associated with the cylindrical hub 
element of the disc. With a disc having 
an ungrooved periphery, a friction-faced 
shoe pivoted on the yoke may be actuated 
by a cam on the operating lever spindle 
Patent No. 706640. Dunlop Rubber Co 
Lid., and H. 7. Butler. 


Servo brake 


HE shoes of this brake are expanded 

by a single hydraulic actuation 
cylinder and their free ends are slidably 
supported on a lever A pivoted at B on 
the brake plate. Both operative faces of 
the lever extend radially in relation to the 
axis of the drum so that the return 
springs exercise a centering effect on the 
shoes. When the brake is inoperative, 
lever A abuts a centering bolt C, and thus 
a servo action is obtained only when the 
vehicle is travelling forwards. Of the two 
return springs D and E, anchored on 
pivot stud B, spring E on the secondary 
shoe is much the stronger in order to 
exert a damping action on the servo force 
transmitted from the primary shoe. 

To obtain the maximum servo force, 
engagement of the shoe ends with the 
lever A is arranged at the same radial 
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No. 707547 


pivot B, as shown in the 
but preferably the force is 
through the primary shoe 
a shorter lever arm than the 
Patent No. 707547 A 
Teves and E. A. Teves 


distance fror 
detail sket 

transmitted 
engaging on 
secondary sho¢ 
Teves, H 


(German 


Fluid-actuated valves 
Cass nd springs are eliminated in 
this method of valve operation by 
in the example hydraulic 
but alternatively pneumatic. Fluid pres- 
sure of liquid, preferably oil, is pro 
vided by a pump A which draws from a 
small reservoir B and delivers to a rotary 
distributor C that is the subject of another 
patent, N« 01963. Both pump and dis 
tributor are driven directly from the 
vertical shaft D. From the 
distributor the fluid is piped to each end 
of a small cylinder E supported on a block 
’ secured to the cylinder head and 
located over the valve stem. In_ the 
cylinder reciprocable a piston G, the 
rod of which passes through the block 
and a seal and is attached by a self 
aligning and adjusting device H to the 
valve stem 
Fluid 
each sid 
positively 


fluid pressure 


half-speced 


pplied to, and relieved from, 
of the piston to lift and close 
engine valve. A _ spring 


No. 707131 
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loaded valve, controlling a by-pass from 
the delivery to the admission side of the 
pump, may be regulated automatically to 
vary the operating fluid pressure in rela- 
tion to the speed or load of the engine 
and thus modify the valve lift charac- 
teristics. Patent No. 707131. 7. I. Owens, 
W. Brammer and D. F. R. Daniel. 


Automatic brake control 


[N four-wheel braking systems, of the 
liquid-pressure, air-pressure or vacuum 
type, this device will automatically vary 
the ratio of the actuating force at the rear 
brakes to that applied at the front brakes 
in response to change in the rate of 
deceleration of the vehicle. Usually, the 
ratio will be unity at a predetermined 
value of the deceleration (other than zero 
value); greater than unity below the pre- 
determined value; and less than unity 
above the predetermined value. 

The valve illustrated, for a hydraulic 
system, comprises a thick disc-shaped 
body A which is attached to the chassis 
frame with its axis parallel to the direc- 
tion of travel of the vehicle. On the 
forward and rear faces of the body are 











No. 707372 


spigoted closed cylinders in which are 
freely slidable masses B and C respec- 
tively. Each mass is longitudinally grooved 
on its periphery, as at D, to allow fluid to 
pass from end to end of the cylinder. 
Fluid from the master cylinder is piped 
to two ducts E in the body and thence by 
ports F to the cylinders. Steel balls 
retained in pockets in the ends of the 
masses co-operate with ports F to form 
distributing valves. The front end of the 
forward mass is bored to accommodate a 
helical spring constraining the mass to 
close port F to the forward cylinder. Each 
cylinder is piped by way of a port G to its 
respective brake actuating cylinders and 
is also furnished with a return duct H 
controlled by a ball check valve. 

The cross sectional areas of ports F are 
such that at low rates of deceleration the 
pressure applied to the front brakes is 
lower than the master cylinder pressure 
owing to the action of the spring. As the 
deceleration rate increases, the loadings 
on the forward and rear masses are 
respectively reduced and increased until 
the brake actuating pressures are substan- 
tially equal. With further increase in 
deceleration rate the spring is balanced 
while the rear mass progressively increases 
the pressure drop in the line to the rear 
brakes. Patent No. 707372. Gyreacta 
Transmissions Ltd. 





ARCHDALE 


& CO. LTD. 
BIRMINGHAM and WORCESTER 


BALL AND ROLLER BEARINGS 


for their drills and milling machines-——on the 
spindles, drive mechanism and gearboxes. 
These machines are extensively used for the 


machining of automobile components 
THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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DOVERITE 


Cellulose Acetate 
PLASTIC 
MOULDINGS 
IN BLACK AND COLOURS 


Superior to the usual synthetic 
resin productt—DOVERITE 
is very hard and practically 
indestructible. It has a per- 
manently polished surface, im- 


pervious to oil and water, and H A N D L E S & K N O B S 
ee ee FOR BRAKE AND STARTING LEVERS 


ditions. The colour is solid 
throughout and will not wear AND OTHER PURPOSES 
off in use. 
q Polished Black mouldings are 
predominantly in demand— 
Red and Green for Naval and 
Aircraft purposes—but they 
can also be supplied in 
special colours for orders 
of 500 and upwards. 
DOVER LIMITED, NORTHAMPTON 
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one of the outstanding 


examples of British 
craftsmanship in the 
motor car industry of 


today. 





The engineers at the Bristol Aeroplane Co., Ltd. have proved that there is‘nothing to compare with 


ILGHMANs 


Abrasive Cleaning Plant for cutting operational time in the cleaning of forgings, castings, etc. 
Let us help with YOUR cleaning problems— 


TILGHMAN’S LIMITED formerly 


TILGHMAN’S PATENT SAND BLAST CO., LTD., 
BROADHEATH Nr. MANCHESTER 


Agents: R. J. Richardson & Son Ltd., Commercial Street, BIRMINGHAM. Balbardie Ltd., 110 Hanover Street, EDINBURGH 
- W.31 
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The Seeger Circlip is a scientifically designed, accurately 
made engineering component. The design is such that, 
: when sprung into its groove, it is truly circular, 
SEE ER so giving uniform pressure all round its periphery. 
Discerning designers and engineers will recognise 
promptly the many applications where the Seeger 


Circlip replaces—more efficiently and more 


e . 
economically—the old-fashioned locating and 
‘ retaining methods. 


Seeger Circlips eliminate the need for many parts 


used to locate components on shafts and within 


sleeves or housings. 
They thus cheapen manufacture, facilitate storage and 
records, lower material cost and substantially reduce 


assembly times. Finally they produce a strong, efficient 


and workmanlike assembly. 





AUTOMOTIVE ENGINEERING LIMITED 
santo stheneen (One of the Sheepbridge Group) 


The new Armstrong Siddeley 
Grams: Motif Twickenham 


The ‘“‘Snarler”’ 


**Snarler” rocket motor is , q > 
The Green, Twickenham. Phone: Popesgrove 2206-9. 


fitted with Seeger Circiips. 
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AND FACTORIES 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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: Syndcom ic 
Automatic 

Lubrication 
soon pays 
for itself! 





*INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, *Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10%! 

It’s obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


TECALEMIr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 





AUTOMOBILE ENGINEER, December 1954 





your problem? 
Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C7777) 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN’'S RUBBER WORKS LTD - HYDE - CHESHIRE 


vr .ot 





NEVER 
COULD 
UNDERSTAND 


ANYTHING 
MECHANICAL 


You'd be surprised how many giant creative 

brains boggle at mechanical details. ‘‘ Thank heaven 
for Lewis ’’ they say, ‘‘I can depend on 

them to design the right springs for the job.”’ 
Why don’t you try us too? 

‘*Leave it to Lewis’’ has been said with a sigh 


of relief for over thirty years now. ‘Tew, 47 Ti 


THE LEWIS SPRING CO. LIMITED 


RESILIENT WORKS, REDDITCH SPRIN OF Peer. s 


‘Phone: Redditch 720/1/2 PRESSWORK. WIRE FORMS 
VOLUTE SPRINGS 
London Office: 321, High Holborn, W.C.1 ‘Phone: Holborn 7479 and 7470 


AUTOMOBILE ENGINEER, December 1954 
































2 N 


for Gears 


Specialists in spiral bevel and hypoid gears for rear 

axles, differential components and assemblies, automotive 

gear boxes and transmission gears and components. 
Camshafts and timing gears. 


E.N.V. ENGINEERING COMPANY LIMITED (BN ) HYTHE RD., WILLESDEN, LONDON N.W.10 


® 265-25 
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‘AUSTIN 


USE 


CLANCEY 


CAST-IRON 


\ VALVE GUIDES « °:" TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


The New AUSTIN SEVEI 


G-CLANCEY L™- BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 6941Ii-2-3 








pe ~_a es 


7 > Oo > 2 ye j y > 6 nge > a - ~ > - “ ———, 

re pr sO eligi — a gers per ( ; Re ) >) sprine 
cubic inch of bus is made easier by using \, q'N TA 10) ) J cases ror 
Intalok Spring Cases. With this remarkable C | } ) TRANSPORT 
springing system the seats can be made — — — 


shallower than other sprung seats without 
any loss of comfort. INTAI 


A PRODUCT OF THE SLUMBERLAND GROUP, TRADE ENQUIRIES TO 


OK LTD., CALDWELL RD., NUNEATON. TEL: NUNEATON 2367/8 
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continuous 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 

Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 

Element life is no shorter than with 
conventional nickel-chromium resistors. 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; 
localised heat means no 
wasted heat and a ‘‘machine 
tool’’ approach to equipment 
design makes the process 
ideal for quantity-production 
methods. The Birlec Induc- 
tion Heating Division will be 
glad to advise on individual 


applications 


INlustration left: A standard 5kW unit, 


for brazing carbide tool tips. 


Designs are completed for standard 6”, 8” 
and |2” furnaces ; may we send details? We 
should also be pleased to arrange a visit to 
our Heat Treatment Division, near the main 
works in Tyburn Road, where test pieces can 


be brazed in a furnace of this type 


BIRLEC 
LIMITED 


ERDINGTON BIRMINGHAM «+ 24 


Sales and service offices in LONDON + SHEFFIELD * GLASGOW 
8M/B.2134.54 
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NEWCASTLE-ON-TYNE 





FASTENERS For metal-to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production to each rian hour 


TRADE ENQUIRIES TO: Carr Fastener Co. Lid.. 47 bur e, London, W.C.1. Museum 1433 Manchester: 50 Newton St., Manchester 1. Central 4057 
Birmingham: 214/215 D House. Paradise Street. Birmingham, 1. Midland 2297 
Head Office: Carr Fastener ngham Road, Stapleford, Nottingham. Tel; Sandiacre 3085 


see us about NUTS! 





and bolts too! 


You don’t need to look very hard for 
a reliable supplier of bolts and nuts 

Lanarkshire can fill most needs and 
keep good delivery dates. Try the 
service for yourself ; write now for fully 


descriptive literature on our products. 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by: 


Our “ Monthly Stock List” 
keeps buyers right up to date h LA NA R K H | R E 
with the supply position. If t e 
> not rec @ your 
you are not receiving yo BOLT & RIVET COMPANY LIMITED 


copy please ask to be put 


on the mailing list 
Burnbank, Lanarkshire, Scotland. Tel.: Hamilton 1241-4 
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The E.O. 600/95 Flat Engine 


in the 


LEYLAND ROYAL TIGER CHASSIS 





wP MARK 
ON ALL VANDERV 
PRODUCTS 


VANDERVELL 


BEARINGS AND BUSHES 
ad ctiginal equipment 


VANDERVELL PRODUCTS LIMITED ‘ WESTERN AVENUE © ACTON W3° LONDON 


AUTOMOBILE ENGINEER, December 1954 107 





PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the Genera! 
Engineering Trades. 





Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1197 
Telegrams: ‘‘Brisk, Birmingham.’ 





Holdens 


TALKING MACHINE SHOP... 


“He’s crowded the feed but the finish 
is still O.K.” 


“We used to have to go a bit careful 

with the feed on these tough alloy steels 

or they’d tear to blazes. After that fellow 

from Fletcher Miller had been along, 

we put a couple of capstans on SWIFT 

ind there our troubles ended. Now 

we're using SWIFT on these lathes, they’ll take all the feed we can give them 
without a trace of roughness on the finish. 

I don’t know what it is about SWIFT that does the trick, something about 
combined sulphur I’ve been told, but whatever it is, it works. Moreover, the 
tools are keeping edge longer so you see we have got the best of both worlds. 
I wouldn’t like to change now we know just what SWIFT will do.” 


Ask jor Publication S.P.173—it gives full details of the Fletcher Miller Cutting 


Fluids. 
Forming bore at 45 ft./min. on S.80 stainless 


e ¢, 
culling ~ 
steel socket with a Warner & Swasey 3A 7 : V 
capstan lathe flooding SWIFT oil for heat «) 
control he feed is 0-444 ins. per min. and \ y 
production is 8 mins. per socket ” 


FLETCHER MILLER LTD -: ALMA MILLS - HYDE - CHESHIRE 


Telephone: Hyde 781 (5 lines) Telegrams: Emulsion, Hyde 





C.F.82 
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dOINNGa 


Whatever 
the job ey 








o 
¢ 
z 
r 
° 
0 











flexible pipe 


to carry it through 














Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to 
DUNLOP RUBBER COMPANY LIMITED « ST. GEORGE'S ROAD *' COVENTRY * TELEPHONE: COVENTRY 64171 


an / 902 
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Do you know 

that many Coopers 

Polishing Bobs run at 

speeds in excess of 100 miles 

an hour (528,000 surface-feet) ? 

No wonder they have to be made 
as only Coopers know how. Send 
for our free brochure today, 
illustrating the ideal wheel for 
every class of work. 


COOPER & CO., (B’HAM) LTD. 
BRYNMAWR, BRECONSHIRE. 


Telephone: Brynmawr 312. 
Telegrams: Felting, Brynmawr. 





o,4 ley 


COOPERS 
FELT 


Registered Office and Works: LITTLE KING STREET, BIRMINGHAM, 19. 





at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. CoL? 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 
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WANTED 


KELLER TYPE BL3620 
3 SPINDLE 10° CENTRE 


AUTOMATIC DIE MAKING 
MACHINE 


400/440 3 PHASE 50 CYCLES 


PBM 


PERRY BARR METAL COMPANY LTD. 
GREAT BARR BIRMINGHAM 222A 


Phone: GREAT BARR 1794-5-6 
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it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and 
‘buts’ about press guards, it is time you 
asked UDAL about the famous ‘ Fastrip’ 
Synchronised Guards for increased 
production and increased safety. The ‘ Fastrip’ 
is worked by compressed air and guard 

and clutch are synchronised to ensure 
split-second timing. Send for details today. 


J. P. UDAL 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12 

Telephone : CALthorpe 3114 




















infroduce an entirely 
mew design of 


LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple. Outstanding features 
include the following : 

@ Made in one piece. 

@ Clear-through way for lubricant. 

@ Lower overall height. 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 

demand 
@ Are cheaper and better. 


These nipples are available in the following thread 
sizes: 

+’ B.S.F. §” B.S.P. 7”A.N.F. 4” U.N.F. &’ B.S.F. 
*’ BRIGGS. *&” A.N.F. *%” U.N.F. #” B.S.F. 
Retail price for all sizes is 10d. each, compared to 
lid. each for the old type. When ordering please 
use code letters H.S. followed by angle required 
(35°, 67°, or 90°) and thread, e.g., 

H.S. 67 4” B.S.P.—Hotset nipple 67° angle with }” 
B.S.P. thread. 

The old type angle nipple will continue to be available 
as well as the range of straight nipples, in similar 
threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 
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The Motor Industry relies on... 


In research and development, in design 
and production, photographic methods play 
a vital part—and in all these fields, the industry relies 


more and more on Ilford photographic materials. 


The Uford Technical Intormation 

Book is an indispensable work of reference 

for all engaged in industrial and scientific 
photography. It contains full technical data for 


all [Ilford sensitised materials with 


useful information on exposure, processing 


~ eet photographic materials 


applications of photography 


in oaie ure vEMen in the service of industry 
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THE 


DARWINS 


GROUP 


SHEFFIELD ENGLAND 


ng association with the use and prod 
f permanent magnets enables us to 
t only an advisory service of the 
plete character, but the benefits of 
n technique and facilities based on 
wledge and intensive research 
shows the latest ignition half cycle 
ng equipment being used. 


DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS ~ HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALILOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


“CENTRE LATHE 








Designed and built 
for sustained production at high 
speeds, the new W & M 8)” lathe has 
set a new high standard of performance 
and reliability. Specification includes: 


Rigid diagonal 
braced bed with additional stiffness pro- 
vided by one piece fabricated steel base. 


Rapid selection of 
spindle speed with clear indication of 
desired speed 


e Totally enclosed 
auto lubricated cuick change feed gear 
béx with provision for metric module, 
diametrical, and fractional pitch thread 
cutting without recourse to multiplicity of 
change wheels 

e Totally enclosed 


10 H.P. MOTOR auto lubricated apron with single lever 
selection of desired feed motion with 
SPEEDS 21-945 r.p.m. 


choice of coarse or fine to each motion 


r Ly f rews. 
lustrated bookle: will forwarded on request ‘eading dials to feed screws 


WOODHOUSE € MITCHELL 


— —_— (PROPRIETORS - THO! W. WARD ——— 


PHONE BRIGHOUSE 627 (3 Lines) WAKEFIELD RD. - BRIGHOUSE. * GRAMS WOODHOUSE. BF 
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... AND ON THE 


PERKINS 


DIESEL ENGINE 


i eee a 
Gia oko eee 


PARTS OF 


Sandwell castings are renowned for their precision and 
high tensile strength, and are incorporated in many ol 
the best known products throughout the engineering 
world, including the Perkins P3(1) Pedestal Mounted 
Industrial typel diesel Engine. Where only the best castings 
will do, call in Sandwell—our specialised knowleage 


and expe rience are at your service at all staves from the 





blueprint to the finished product. 


* Specialists in the production of the finest quality Sand 
Castings, Gravity Die Castings and Pressure Die Castings 
in all Light Alloys and Non-Ferrous Metals by the most 


modern methods. 


Pp 


hi 
Zl 
THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WEST GROMWICH Tel: STOnecross 2231 (4 lines) Grams: “REPCAST” WEST BROMWICH 
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COMPRESSED AIR EQUIPMENT 





Yes, you can handle all comers if you use B.E.N. equipment! There are 
B.E.N. compressors displacing from 2—32 cu. ft. of air per minute provid- 
ing reliable and low cost compressed air for all garage purposes—and a 
range of accessories for tyre inflating, spray painting, spark plug cleaning, 


and so on. 


To help you select a suitable model send for publication CB 93 “Air Power 
for Garages and Service Stations’’. 


COMPRESSED AIR am, is, 
ENGINEERS / 


B. E. N. PATENTS LTD. conwrisiow of eroom @ wace cro.) P.O.Box No.10, HIGH WYCOMBE BUCKS. Te/: HIGH WYCOMBE 1603 
CR io! 























FOR TH AUTOMOBILE INDUSTRY 


Aerialite 
‘ PRODUCTS. 


INCLUDE 


The first class electri { mechanical 
specification of these cabk ting, lighting, | 

rNibae) charging and ignition ensure e-free service | E ‘ 
even under the most ardu " 


tions. More 


CABLES over, these cables are ¢ ‘ priced so | 
that high quality and ecor e achieved in | 
the installation 


The range of Aerialite ippressors This 1S the Girdex tote-pan. A 


covers types for plug, dist ead fitting 


RTL Suppression of interference r/V is most | one-piece pressing with no sharp 


effective and these supy ure = specially 


SUPPRESSORS Beas a A corners, designed for use in mod- 

| ern production systems. The 

a oy ee "oo special ‘easy lift? handles make 

TTB alt), MMe which is “unattected by. Sorel, | wonet, the pan ideally suited for bar rack 
ro: ) Side caeae of vaibnas. oot Dee pans, | storage of small components. 


Other ignition cables inclu insulated and 
rubber, textile and lacque 


The Model 16 is one f ange of car 
acrials which have been desis for fitting on | 
Cc A he the header, valance, mudgua The Model 16 | 


AE RIALS is fully retractable and ¢ to 0 
above the mounting surf is capable of 
providing a high signal pick with low noise 


evel GIRDEX ENGINEERING COMPANY LIMITED 


Please send for details of the above and other products Aerialite Range. | WESTON LANE. TYSELEY. BIRMINGHAM. {| 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT G54 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW | 
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You'll be glad it’s 


There is a wide range of specially 
designed G.E.C. fluorescent fittings for every 
trade and industry. Simple to fit. 


Snap-action dismantling for quick, easy one-man 
maintenance. Consult your local contractor 


for best type of G.E.C. fitting ... with of course Osram tubes. 


@ The General Electric Co Ltd, Magnet House, Kingsway, London WC2 
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Yes! We solved it! 


Problem: 7o efficiently weld one end of a Pin at an inaccessible 
point and close the other end in the same operation. 

Data: Rear axle housing, shaft tubes and Pins. 

Solution: We designed and produced a special type Welding 
and hot-closing Machine, working on the following principle— 
Short steel Pins with shaped contact points inserted in the 
holes in the work. The depression of a foot switch starts an 
automatic chain of actions: The electrodes slide into contact, 
welding current flows for a measured time, cuts out and heating 
current for riveting flows. Pressure is applied to close the Pins 
and finally current cuts out and the electrodes rise, ready for 
the next operation. 


The diagram shows two Pins (done 
simultaneously) welded to a shaft 
tube and hot-closed into axle casing. 
Write us for illustrated particulars 





eff Wirem, c Mog 
Machines “tly mec Which” 
: 6 canno 
*xisting 


foauiries 
"Sistan ™ 
 CQire 
plify in >" 
and 


Standard Resistance Welders Ltd. 
MUCKLOW HILL * HALESOWEN - BIRMINGHAM reLePHone: HAL 1384 TELEGRAMS: $PRINGACAR, HALESOWEN. 





(BIRMINGHAM) 
LIMITED 





Designers of 


MOTOR BODY 
PRESS TOOLS & 
ASSEMBLY JIGS 


Single and Double Action 
Draw Dies. Raise, Flange and 
Wedge Action Dies. Form, 
Curl and Brake Tools. Sub- 
assembly and Main Body-build 
Jigs 
Cary springs, made for all types of road pene ey the steed 
— nd incorporate ‘ 4 : 
wed te wet Bae ar alteen ieane od «ya (4 ; | \ | A Folder giving full particulars 
For the quantity production of coil springs for car suspension a of the scope of our service is 
actory has been equipped with facilities of the latest type available and will certainly 
i be of interest to you, Send now 


including centreless grinding shot peening and crack detection. 
Sole Licensees of The Gregowre Variable Rate Suspension System for your copy, 


WILLIAM E. CARY LtTpD. 


RED BANK + MANCHESTER 
Telephone: DEAnsgate 7881 (10 lines) SHAFTESBURY BUILDINGS - STATION STREET + BIRMINGHAM 5 
Telegrams: Carybank, Manchester 
Also at MIDiand 0553 


SALFORD, GLASGOW, LONDON & COVENTRY 
JM 808 
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Ductile Iron 


gives you a remarkable 
metal with an ever increasing 


range of applications 


BONNET ARCH in Ductile Iron. & meee 
: y Impact z0a. 
Weight 66 lbs. Compression 10 er by 
Transverse Strengt notcns 
Elongation Rupture Stress 
Tons/sq- 


Yield , 
Ultimate Stress (on 2 in.) 
Tensile — Tons/sq- "- 
‘Tons/sq- ™ 


FERRITIC 
Lloyds Ductile Iron is now firmly established as a successful new ferrous metal 


which combines the advantages of cast iron with the tensility and toughness 
of certain steels. 

In replacing flake graphite or malleable cast iron it permits heavier loading of 
existing designs or re-designing to reduce weight. In replacing steels, its 
reliability, ease of production and ready machineability offer economy in cost. 
The successful casting of Ductile Iron demands the strictest and most ex- 
perienced metallurgical and melting control, but Lloyds have been casting it 
daily, continuously since 1950 


BALANCE WEARING BUSH The applications of Lloyds Ductile Iron are almost limitless and its properties 


in Ductile Iron. Weight 15 lbs. may well enable you to re-design your present casting for more efficiency at less 


cost. Technical advice freely given on request. 


Ductile Iron is only one of the range 
Lloyds of Burton | of High Duty Irons cast by Lloyds 
. TELEPHONE: BURTON 35 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT 


AUTOMOBILE ENGINEER, December 1954 119 








svete 
| MANGANESE morvsornum | 





ALLOY AND SPECIAL 
CARBON STEELS 


Black rolled, bright drawn or smooth ground, in heat 
treated or unheated conditions. Free cutting st heat 
resisting steels, die steels, shear blade steels, speed 
tool steels, stainless steels, valve steels 


DUNFORD & ELLIOTT (Sheffield) LTD., Attercliffe Wharf Works, 
Sheffield, 9. 
Telephone: 41721 (5 lines) Telegrams: “ Blooms 
Also at London and Birmingham. 


Sheffield 9", 








\ Let R-I-L mould 


your future plans 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel—our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 


extrusions in rubber and plastics. 


ANOTHER 


ERUE, 


PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS, WELLINGBOROUGH, NORTHANTS 
Telephone Wellingborough 2218 





| 
PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 





Blanking up to 24” x 18”. Drawing up to 8” depth 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone: Telegrams : 
NORthern 3634/5 Sevorg, B'ham 
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hacksaw blades 


Made by James Neill & Co, (Sheffield) Ltd., and obtainable from all tool distributors. 


UB3 
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corse cl AA es/ opnun, Xo 2b guer 
ok 1afk Zim hou l auee A Feige 
soe: har 


VP en wha. cove 


For quick service 
at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 
Birmingham, 18. 
Telephone: NORthern 622 











Made from the finest materials, the 
Halden range of drawing office furniture 
is designed to fulfil the most exacting 
requirements of all who look for accur- 
acy and ease in use. These essentials 
along with sound construction and 
economy of space, are the promi- 
nent features of all the Halden 
range which includes drawing 
tables, cabinets, drawing boards, 
plan filing cabinets, trestles, and 
glass tracing tables 

Large size boards are 

made to customer's 

own specification 








P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 





Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. , 


PLASTRIP HOUSE v 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


J. HALDEN & CO. LTD., 8, ALBERT SQUARE, MANCHESTER 


BRANCHES AT» LONDON, NEWCASTLE-ON.TYNE, BIRMINGHAM, GLA AND BRISTOL 
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THIN WALL 
BEARINGS 


THICK WALL 
BEARINGS 


CHILL CAST — \ | ie, [% = % NGOT 
PHOSPHOR-BRONZE \"MaN; i b poo 


, @ oy 


SINTERED SINTERED 


COMPONENTS SELF-LUBRICATING 
She Complete BEARINGS 


Y 


0) &\ (0) S The Plain Bearing Specialists 


! 
LIMITED 








Dualloys Ltd « Boden. Works * Chard * Somerset + Telephone Chard 2341 


improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Ltd. 
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The 


Chairman 


said... 


In Ol 


IF THE WALLS HAD I 
Connaught Rooms and they were in 


TONGUES 


voice and reminiscent mood, what a capt 
audience we should all become. 
“Last night,” they would begin; and ¢ yn 
in 
uld 
und 
inal 


would speak of a little dinner party, 
numbers but great in wit; while another 
recall an eve-of-the-Show banquet for a th: 
The pris 
guest of a learned society had been a pers: 
Tall tales were told 
dinner of a mountaineering club, and long 


leaders of a growing industry. 
cry 


‘ 
i 


important indeed. the 

at 
others. For it takes all sorts of dinners to 1 an 
evening at the Connaught Rooms, 
Connaught Rooms alone can make a m¢ 
evening for so many. No other city on eart 
boast anything to equal or even to appr: this 
tuous 


of 


f the 


supernac ular organisation of twenty sul 


banqueting rooms, grouped under o 
Many and various indeed are the function 
Connaught Rooms. Banquets take pride of place, 


yck- 


ny 


but no less perfect are the arrangements { 


rit 


tail parties, receptions and weddings, for comy 


meetings and trade exhibitions. And if vant 
somewhere to sleep in London, though it cannot 


be under our roof, yet this also we can arrang 


CONNAUGHT ROOMS 


are 


Banqueting Rooms 





TELEPHONE: HOLBORN 78I!I 


m 


P.S. There’s no supercharging at the Connaught Ro: 








smectite ieat a ous 





CLAMP YOUR WORK AYORAULICALLY/ 


- ¢older shows how to 


WW” seas 
ASSEMBLY 










cc 


| 












4 Simple -+ Inexpensive 
Instantaneous 
for 
MILLING - GRINDING 
WELDING - GLUEING 


and every Clamping Problem 


a Newron ProoucT 
















OWER JACKS 


VALETTA RO.- ACTON - LONDON - w3 
TEL SHEPHERDS BUSH 3445 (4 lines) GRAMS WENSORBER EALU LONDON 











1060 

































. . and prosperity 
take the wheel during 






the coming year.... 











FODENS LTD., SANDBACH. CHESHIRE 
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3 PEL t7 means WLW an 
== BETTER SERVICE 
eAor Gt BRITAIN ~ 


CFU, of GY 4h LZ Snecile. 


HALLMAG TOOL: 


LIMhSITeE D 












A newly formed Organisation, now in full operation with four 
depots and a team of fully experienced Representatives covering 
Great Britain to provide only the best of tools plus the finest 
service ! 


Write for preliminary leaflet now ready, giving details of the advantages of having 


tools from A AIIM AC 


HALLMAC TOOLS 







Head Office and Depot: Aldersley, Wolverhampton. Telephone: 52001 (5 lines) 


Also Depots at London, Manchester, Glasgow 


DISTRIBUTORS OF ENGINEERS SMALL TOOLS 


WhiteAd 3015 
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This PRECISION ARBOR PRESS 
is particularly adaptable to light assembly work 
and similar operations. The machine-cut rack is 
integral with the ram, which is ground to 
ensure sensitive operation, The ram is gibbed 
to allow for adjustment, and the table and 
ram are provided with a centrally bored 
hole. Four standard sizes are produced, the 
smallest being capable of exerting a 
pressure of 250 Ib. and the largest a 
pressure of 700 ib. On the two smaller 
sizes spring return to the ram is 
available. An adjustable stop can also 
be provided on all sizes. 


Full details available on application 


wae 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL - BIRMINGHAM 19 
TELEPHONE: NORTHERN 3344 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E€.C.1 
we eo ee ee a ee ee eo 


Beardmore 
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for the sake of 
PRODUCTION 


In industry hard work is also necessary to keep 
production geared up to capacity.... but it is 
by the careful planning of every working second, 
by Time and Motion Study methods, that pro- 
ductivity can be increased. PRESTONS again 
lead as the largest suppliers of Swiss Stop- 
Watches to British Industry, and every help 
is given to Time & Motion Study experts by 
supplying these top quality Jewelled Lever instru- 
ments, as well as providing an 


IMMEDIATE REPAIR SERVICE 
giving attention to your most urgent 
needs in double quick time... yet 
with the care and craftsmanship vital 
to such precise instruments. ALSO 
by periodically stripping, cleaning 
and expert oiling by our ‘‘Mainten- 
ance Service"’ your Stop-Watches will 
gain added life. 
oe eeeeeree 
We have a fine range of ali types of 
Swiss Stop-Watches including Wrist- 
Stop-Watches. 
WRITE OR PHONE FOR OUR 
ILLUSTRATED CATALOGUE 
AND PRICE LIST. Tel.: BOLTON 
876 (2 lines) 


PRESTONS LTD. stop-warcn sreciaists BOLTON, LANCS. 





eee 


ALL OUR STOP-WATCHES 

ARE TOP-QUALITY SWISS 

JEWELLED LEVERS—AND 
GUARANTEED 


Se eececocoooos 
POCO OCC OCC COSOES 














For reliability 


PERRY 


Timing Chains 
are fitted to the new 


Triumph 2-litre Sports 
New Standard 8 


and many other fine British Cars 


For full details please write to 
PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 
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Come to think of it, weight nearly always is a problem. 

In almost every branch of industry—and particularly 
in transport—weight saved means greater all-round 
efficiency and economy. 

That’s where light, strong and durable ‘Kynal’ wrought 
aluminium alloys come in—enabling weight to be reduced 
without loss of strength. With the aid of the Technical 
Service and Development staff of I.C.I. Metals Division, 
engineers and designers are constantly finding new uses 
for ‘Kynal’ alloys. 

May we help solve your weighty problems ? 


‘KYNAL’ AND ‘KYNALCORE’ wrought 
aluminium alloys are already extensively used in 
the following industries: 

Aircraft : ribs, spars, engine components, stressed skin 
covering, fittings, etc. 

Railways: structural members, roofing, panelling, 
windows, luggage racks, etc. 

Road Transport : structural members, floor planks and 
panelling, windows, tread strips, doors, small fittings, etc. 
Shipbuilding : bridges, wheelhouses, outer funnels, life- 
boats and davits, decks, skylights, stanchions, bulkheads, 
watertight doors, etc. 

Building : roof coverings, side claddings, ventilators and 
windows, panelling, interior fittings, etc. 














IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 
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LIGHT é HEAVY, PRESSINGS 


AE 
JENKS & 
CATTELL 

AD) 


FOR ALL TRADES IN ALL METALS 


Jenks & Cattell pressings are to 

be found in many models by the 

leading manufacturers in the 
Motor Car Industry. 


PHOENIX WORKS WEDNESFIELD WOLVERHAMPTON 





Tel : 31271 (6 lines) 





LENCHS 


(Bwam) LTO 





TOOLMAKERS 
ENGINEERS 


ACTUAL MAKERS OF 
ORKALOY 
CEMENTED CARBIDE 

| TOOLS E TIPS 
Catalogue om Request § 
NOR 2226 (3 une) 


a 
GRAMS 
“RRENTOOLS B'HAM 6 











the components 

to be made from 
tested and reliable 
steel—which means... 


KIRKSTALL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS 


ALSO SUPPLIED, FULLY HEAT TREATED, TO 


ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS 5 Telephone: HORSFORTH 2821 


MI6 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 





Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


to the present day. Hardy Spicer are justly proud of their record of service to the Motor 


Trade, and to have been associated with so many great names of the industry for so long. 


f 


(fF 


LLT TS, 


Teas 
Jee. 


7 


1 modern Scammell Coustructor 6 x6 Chassis 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company), WITTON, BIRMINGHAM, 6 
PTY LIMITED, SOMERS STREET, BURWOOD E.13 VICTORIA AUSTRALIA 


HARDY SPICER (AUSTRALIA) 
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WE never quite knew whether Icarus, who 
followed his dear old dad Daedalus up into the 
heavens with a new pair of wings, was just a 
careless, headstrong youth or whether it 

was lack of ‘know-how’, If his wing 

bolts had been moulded in Nylon t 
instead of wax there would never have been [ Y F 
this trouble, with the sun melting them 

and Ic plummetting into the sea like a 

well-oiled seagull. Especially if Ekco 

had done the job. For we have the 

‘know-how’ on plastics, and the equipment Gr: 
too. We tool and mould all shapes and 

sizes from a }” knurled knob with a brass 

insert to a 16-lb. table top, from a tooth 

pick to a baby’s bath. Ask us to settle 

your moulding problems! 


FKCO.... PLASTICS 


E) moulders to the best people 


We design, tool and mould and our Plastic 
plant is one of the largest in the country. 

(Our presses range from the smallest to 

the largest — injection up to 48 oz.—- %. 
compression up to wr 
2,000 tons). 


. 
ny 9) JN 


&. K ah in SOUTHEND-ON 
Members of the British Plastic Federation 














Books for 
Automobile Engineers 


Your local Smith’s shop or railway 
bookstall can quickly supply the books 
you want on any aspect of the industry. 
Lists of titles on specific subjects will 
gladly be supplied on request. 


Your copies of AUTOMOBILE ENGINEER 
can be bound into attractive volumes; and all 
your stationery and printed matter supplied 


through our local branch. 


W.H. Smith & Son 


for TECHNICAL BOOKS 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 






























































AMAL LTD HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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a pretty un-interesting subject to you, but for close 
on fifty years it’s been bread and butter to us. 
And by ‘‘us’’ we mean everybody who works at our 
factory in Coventry—a factory that has been 
supplying to the Motor Industry those bits 
and pieces which even the largest firms 
still find can be more economically 
produced by an outside specialist; 

—we’ve beensupplying them since 


the wheels first began to turn. 


The initials may ring no bell with 
you (other perhaps than the Church 
Missionary Society) but they stand in 
the Trade for Coventry Motor Sundries— 
makers of such things as Trim Assemblies, 
Seats, Cushions, Squabs, Carpets, Piping, Hoods, 

Side Curtains, Tilt Covers and so on. We make 
them for Cars, Tractors, W.D. vehicles and even 
aircraft, and we feel pretty sure that if you use 
this sort of thing then we could make them for you... 
and make them maybe at a lower figure than you’re 
paying now. Anyway, we should like to be given the chance! 


This applies not only to big contracts but smaller enquiries too! 





oventry \) \undries 











TELEPHONE No. COVENTRY 64908 
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de Havilland* 


production 


*and like 
Jaguar and 
\. B.O.A.C. 


problems 





P 





\ 
\ 
‘, 
, 
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DE HAVILLAND, B.O.A.C, AND JAGUAR are three great names 
in this mechanical age. Producing the best, they use 
the best—and they all use Permacel. De Havilland 
use tenacious Permacel to locate rivets in aircraft 
wing manufacture. All three companies use Permacel 
Crepe Paper Masking Tape during paint sprayir and 
Permacel Cloth Tape for every {ob which requires 
protection against knocks and scratches. Leading 
manufacturing companies are finding more and more 
uses for Permacel. 

Permacel Tape sticks firmly and at once to any 
surface, rough or smooth. It is skin-flexible t ver 
the most awkward contours, and when the time mes 
for removal it peels away easily and cleanly 

Permacel Crepe Paper Masking Tape is ‘double 
bonded’, This exclusive Johnson & Johns n process 
permanently bonds the adhesive to the backing 
material. When stripped away the tape leaves no 
sticky trace. 

A V.LP. YOU SHOULD KNOW! A Very Important Point 
about all Permacel Masking Tape—it’s unaffected by 
paint, chemicals or dope solvents! 


CLOTH AND ‘DOUBLE-BONDED’ «= 
CREPE PAPER MASKING TAPES 


RATED TO B.S.S.1799 


Vhe frneolé — 
6.wiNDUCTION HEATER 


FOR SOLDERING, BRAZING & HEAT TREATMENT 


@ OTHER MODELS AVAILABLE IkW. TO 45kW. OUTPUT 


radio heaters Itd., woxincuam . Berks . ENcLAND. 
Phone: Wokingham 1030-1-2 Grams: Radyne, Wokingham 





OA AVALY 


fodiators for the 
Automobile Industry 


Also 
manufacturers of 
Fuel Tanks and 
general 

Sheet Metal 
Fabrications 

to the Trade. 


For details consult :— 


E. J. BOWMAN (B’HAM) LTD. 


Se ae ne ees ee WHITEHOUSE STREET, BIRMINGHAM 6. Tel. Aston Cross 3228/9 


INDUSTAIAL Drvisiow Dept. A Fr 





(67. GarTasny LTO f Roven evens © 


132 AUTOMOBILE ENGINEER, December 1954 





STAINLESS 
STEELS 


The Motor Car Industry is another example of the ever increasing 
uses of ‘‘Trubrite’’ Stainless Steel in the form of Cold Rolled Strip and 
Wire, quite apart from the already well established uses of Bright 
Mild Carbon Steel Strip, Bright Steel Bars and High Strain Wires, 
with which we have for so long retained the confidence of Motor Cat 
and Motor Accessory makers. 


ARTHUR ELBE «& SONS Lee D 
“TRUBRITE” STEEL WORKS © ‘MEADOW HALL - Nr. SHEFFIELD 


ALSO AT CROWN WORKS, BESSEMER! ROAD) SeeePPrIELD 3 
Phone: Sheffield 36931 (10 lines). 
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Deep anodizing hardening of aluminium containers 





for the cordite cartridges used in gas turbine starting 
has provided full resistance against the flame and 


c he mic al erosion involved. 


: j “” Hardened steel rollers used in a cardboard box forming 
KESTREL machine were found to wear rapidly under the abrasive 
action of the cardboard. Deeply anodized aluminium 


rollers provided the solution to this aggravating problem 


“ALUMILITE” resists abrasion 


The reputation Aluminium Bar, forgings, extrusions, sand and die castings are 
for reliability among the many products that we harden and seal against 

corrosion and wear, Somewhere along your line there is a 
over a long y point where our patented methods of anodizing can improve 
: / both production and product. We were the first to use eight 
period is the ' of the major metal finishing processes in this country and have 
remained first at every progressive step why not consult us? 


best measure of 


h Obtainable 
the true quality nee ALUMILITE AND agp ALZAK LIMITED 








of GARRINGTONS recognised PRIORY WORKS, MERTON Tel: Liberty 7641. Grams: 
Hand Tools. It Tool and ABBEY, LONDON S.W.19. Alumilited Wimble London. 
Motor Accessory eS Gent ete aS ee 


Stockists 


is also the 
reason why they 
are confidently om 
chosen by 
engineers and 
handymen 


everywhere. 


ration. 


e 
one Ope 


. ‘ ice 
MAGPIE ne always at Your serv 

a Ss. 
my riveting problem 


“POP"’ is a Registered Trade Mark of the manufacturers 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road - BIRMINGHAM 22. 


Consultants and AIRCRAFT MATERIALS LTD., 


GARRINGTONS LIMITED 
Tool Manufacturers: Midland Road, London, N.W.1 


DARLASTON STAFFS and BROMSGROVE, Wie) tens 
) MODERN SYSTEM OF RIVETING 
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VERTICAL MILLING MACHINE 


with combined sliding and swivelling head .... 


This massive, powerful and versatile machine, with its sliding and swivelling 
head, makes light of heavy duty die and too! work at The Enfield Cycle 
Co. Ltd., Redditch. Table has reversible automatic feeds and quick-power 
traverse in all three directions. Speeds and feeds changed from front of 
machine. Direct — dials. Twelve speeds from 29/520 r.p.m., or altern 
atively 36/638 r.p.m. welve feeds, } in. to 20 in. per minute. Quick and 
fine hand adjustment to spindle, which swivels through 90°. Table working 
surface 53 in. « 144 in. 


JAMES ARCHDALE & CO. LTD: BIRMINGHAM - 16 
SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 





For repetition work to fine 
limits and in all metals 


WW Ww WC 


specify (and repeat) 


. especially if you want 


quality in a hurry. 


‘=. 


In all steels (including 
stainless) and light alloys up to 
2% in. Dia. 





J BE 
B 
B 
RUBE 


Fully A.J.D, approved 


Rubery Owen 


turned parts for industry 


BRIGHT BOLTS AND NUTS 
SET SCREWS STUDS 


REPETITION WORK 
STUD BOLTS 


Rubery, Owen & Co. Ltd., Darlaston, Sout 


Tel.: Darlaston 130 


Member of the Owen Organisation 








cod!’ a MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 


Anentirely new acoustical instrument for 
fault location, using—for the first time— 
the double-principle of SELECTION and 
DETECTION. **AIRSONIC” tunesin to 
trouble—tunes out unwanted frequen- 
cies. Saves costly dismantling. Goes 
straight to the seat of trouble. Can 
forestall mechanical breakdown, 

by revealing incipient fractures 

or metal fatigue. 

Non-Electric — No Diaphragm 

AIRSONIC has no internal frequency of its own 
Acoustically neutral, it responds equally to all 


frequencies from 20 to 7000 c's (the entire sound 
beyond). It is self-contained, and 


range and 


Jependent of outside power [/ 
We ey-¥ 6 Se Noise. Uneven wear or stress in he MURCHIE TRADING 
moving parts. Unsound joints and 7] CO.LTD.,11KINGS ROAD, 


welds. Interna! cracks, or lack of homogeneity 
in metals,concrete, plastics etc. Electrical faults // SLOANE $Q.,LONDON,$.W.3 
Tel. SLOane 9160 


under voltage. Gas and fiuid \eakages. 











P.B 
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| 
HIGH SPEED and LOW TUNGSTEN STEEL 


HACKSAW 
Blades 


HAND & POWER 





London Office and Warehouse 
EUS MEL CCR isl hee: am GO pe DBE YYercrope Cours & Chambers, 
PONDS STEEL WORKS, P.O. BOX No. 82, SHEFFIELD | jaisseun + Ce tts 











THREE CENTURIES 1654214954 OF SHEFFIELD STEEL 





~ CENTRELESS AN 1st 
tk 
but LAPPING MACHINE. 


A finishing process economical and super accurate. 


Super finish to 4—} micro-inch 
from 4——7 micro inches (as ground) 
obtained in two passes by the 
S.F. centreless method—-AND AT 
PRODUCTION RATES. Capacity 


up to 14” diameter. 


Full particulars from : 


CHARLES 


CHURCHILL 


& CO.,LTD 


COVENTRY ROAD : SOUTH YARDLEY ‘ BIRMINGHAM, 25 
ALSO AT LONDON, MANCHESTER, GLASGOW AND NEWCASTLE-ON-TYNE 
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394 m.p.h. 





The Land Speed 
Record was set up by 
the late John Cobb 
on 16th Sept. 1947 
with a speed of 
394.2milesperhour. | 
| 
| 


Still unbroken | 
after 7 years! | 


For the perfect bond that offers astonishing strength 
plus necessary resilience; for sealing against wind, 
wet, and dust in every kind of climate imaginable, 
the Motor Industry employs the appropriate grade 
of ‘BOSTIK’ Adhesives and Sealing Compounds. 
There is a grade of ‘BOSTIK’ for every adhesive and 
sealing operation in car manufacture. Equally 
important is the fact that its manufacturers can pick 
of 


will 


upon 20 years’ experience in the vital business 
adhesion and sealing. A 
tackle any problem YOU may have in this field 


Bostik 
| 


Adhesive & Sealing Compounds 


team of experts 


Still unrivalled 
after 20 years! 


“BOSTIK’ is the registered trademark of the sole manufacturer 


B. B. CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER 





PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 








Explains costing techniques 
to the engineer in the shop 








Cost Accounting 
and the Engineer 


By Kenneth B. Mitchell, A.C.W.A., Aff.1.W.M. 


his new book sets out to explain cost accounting and how it 
operates to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


cost 


CONTENTS 


Part II. The purpose of budgets 
Key budgets: Material and iabour 
budgets: Expense, administrative 
and master budgets: Budgetary 
ek control, etc 


Part I. Introduction to 
Accounting 
labour 


costing and presentation 


costing 


for materials and 
Overhead expenses 
Final 


standards 


126pp. Illustrated. 10s. 6d. net. By Post 10s. 9d. 


8)" 5] 
Published for ‘* Machine Shop Magazine”’ 


Obtainable from booksellers or direct from :— 


lliffe & Sons Limited, Dorset House, Stamford Street, London, 8.E.1 





AUTOMOBILE ENGINEER, December 1954 





KENDALL € GENT L© 


VICTORIA WORKS GORTON 
MANCHESTER 65 


— 
K 170 




















Capacity : 2§ in. dia. hole through spindle, 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings 


Powerful metal-to-metal cone clutches 
transmit power through ground 
gears 





New features include dh fi 

speed change system allows de setting any operation 
speed whilst me vious operation is running. Maximum 
production is « ved bp enthting 6h wee of Tonga | 
Carbide cutting yee 


Pleale weite foe 
— potty 9 
No. 7 PRELECTOR MOIS Goa 


COMBINATION 
TURRET LATHE 





H.W. WARD & CO. LTD 


SELLY OAK BIRMINGHAM 29 
TELEPHONE SELLY OAK 1131 
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SSS eee 


—— 


WHY 


are metal parts 
made better... © 
cheaper... quicker g& 





fi rom ' have — 


the equipment 


—" 
— 
Ss, 


13 NGLER 
Z p TUBE? =z a A-X-A” 
A 


Tel. White . 
he oat of companies 


Areas Electric Cor 


BECAUSE they have high wear resistance 
and oil retaining qualities. Because there is 
no waste material in production and finally, 
because machining is reduced to a minimum 
and in most cases, eliminated. DURASINT 
powder metal materials can be die formed 
into simple or intricate parts in most metals. | 

















Non-ferrous Castings:- 
in Gunmetal, Phosphor 
Bronze, Manganese 
Bronze, Aluminium 


Here are some typical compo- brass, copper, iron and steel. Bronze and Aluminium 
nents produced in DURA-_ So next time you require a ‘ Alloy—up to one ton 
SINT, many of which were lot of small parts ask us. , 
made in one operation and You will probably find that 
required no subsequent ma- we can make them better. . . 
chining. DURASINT materials cheaper . quicker in 


include various types of bronze, DURASINT WHYTE& COLLINS LTD 


SINTERED PRODUCTS LTD | page ats -snpdo 
(One of the Sheepbridge Group pe nnsic H EIN 

SUTTON-IN-ASHFIELD, NOTTS 
Telephone: Sutton-in-Ashfield 590 








| 
Phone: STOKE-ON-TRENT 48107 
Grams: ALLOYS STOKE-ON-TRENT 


| 
| 





SM/YC.1129 
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EAGLE BRAND 


DROP FORGED 
“SSPANNERS 
FOR ALL PURPOSES 


BROS (orop-rorcincs) LTD, 


EAGLE WORKS + WILLENHALL «+ STAFFS. 


OVER 100,000 MILES ON THE CLOCK 
“AND STILL DOING 400 MILES PER PINT OF OIL 


Set of Duaflex Rings reduces 
oil consumption by 83°,,! 


Some years ago, Mr. A. Elsey of Gosberton, Lincs., 
purchased a second-hand 28 h.p. Bedford which, 
after having conipleted a further 14,000 miles, was 
using oil at the rate of 3 pints every 200 miles. 

He had a set of Duaflex Rings fitted and his oil con 
sumption dropped dramatically. After a further 
40,000 miles he had another set of Duaflex fitted. 
Today, the coach has passed the 100,000 mark, but 
oil consumption is still only 1 pint in 400 miles. 


Wellworthy Duaflex Rings 
give re-bore efficiency 
More and more fleet owners up and down the 
country are finding that Duaflex Rings restore 


maximum compression and postpone the need fora 


‘ 9 ‘ a . » oly 5 is ' Juafle 
Mr. Elsey’s 28 h.p. coach is used on a local school run, which re-bore indefinitely, This is why: Duaflex Rings 
: adjust themselves automatically, vertically in the 


entails 13 stops in 14 miles. The coach is also used for much ring grooves and outwardly into the cylinder walls, 
private hire work in the evenings and at weekends. thus maintaining a gas-tight seal even in worn or 
misshapen cylinders. 




















WELLWORTHY HOW DUAFLEX RINGS WORK 


1 The vertical sealing spring keeps 
OIL CONTROL the rails firmly in the ring 
groove, forming a perfect seal 
ifr H Me G Ss 2 The expander maintai ! f 
utward pressure on cy ler 


walls 

REDUCE OIL CONSUMPTION - INCREASE COMPRESSION + DEFER RE-BORES | > 1.07,74i# wit’ oll from cull 
For the Beat Results 

in conjunction with W 


WELLWORTHY LIMITED - LYMINGTON - HANTS |_"" {"" 


Write for literature to: 
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iS 
ny 
*s necialists in 
Rubber and 





Synthetic Rubber 
Mouldings 
for Industry... 





Manufacturers of Rubber Parts for 


local 


* Zroiotypes LO Bulk Production - ROLLS-ROYCE tro. 


PRECISION RUBBERS LTD : BAGWORTH , LEICESTERSHIRE Phone BAGWORTH 241/2 











ASSOCIATED 
ILIFFE 
4 4 


ECHINICAL BOOKS | 


SERVICING GUIDE 


a TO BRITISH MOTOR VEHICLES 


THE BUSH PEOPLE Volume 1. Presents servicing and maintenance infor- 
mation, data, sectional arrangement drawings and 

fe NITRIDED diagrams on 52 post-war British cars, commercial 
or vehicles, and tractors, arranged by makes and fully 


indexed. Includes an illustrated glossary of terms used, 


G BUSHES a list of alternative part names and a collection of useful 
and unusual conversion tables. 


Price in U.K. 63s. net. By post 65s. 


and LINERS Volume 2. Provides servicing information, presented in 


the same style as in Volume 1, on many 1951-52 British 


NEW CATALOGUE AVAILABLE ON REQUEST vehicles. Both volumes, size 11}” x 8}”, are printed on 
the stoutest available paper to withstand hard usage. 


These jig bushes and liners are manufactured in accordance with s a 
B.S.S. 1098: 1953, the recommended sizes for the jig plate holes Price in U.K. 42s. net. By post 43s. 6d. 
being in accordance with British Standard for B limics (8 
164: 1941). , 

) 2 Volumes 1 and 2 together cover the servicing 


Established 30 years needs of repairers for most post-war models 





























Obtainable from all booksellers or direct by post from Iliffe & Sons Ltd 
at the address below. Sole distributors for Australia and New Zealand:- 


LAWRENCE B MILLWARD LTD Associated Trade Journals Co., Sydney, N.S.W. South Africa 
athe Central News Agency, Johannesburg. Rhodesia:- Kingstons Ltd 
WICKERS zat DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 


ROTHERHAM myolt 
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Perkins Type 
P4(1) 


Morris Commercial S.A.E 
6-cylinder Petrol Engine 


A.EC. A Daimler 2} litre 
6-cylinder 6-cylinder Petrol Engine 


A.EC. A 217 9.6 litre 


Rolls-Royce Model C6 NFL 104 
6-cylinder Oil Engine 


6-cylinder Oil Engine 
Light Alloy Sumps 
ie) am ae [AY os * 


So 
4 
4 
~ 
4 
a 
* 
y 
A 
e 
A 
% 


. 


A 


Aluminium Alloy 
‘Ore Fi diate Fam ale 
WILLIAM MILLS 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD 
WEDNESBURY STAFFS 
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iF 
FRYSO1 


SOLDER I NORA 
FLUID 


What’s the hidden factor in your solder operations ? 
Is it dirt... dust... corrosion greasy materials... ? 
Each of these enemies of sound soldering can mean 
poor jointing, and an unsatisfactory job—if allowed to 
remain unchecked. The easiest, most economical way 
to fight the hidden factor is with Frysol Soldering fluid. 
This powerful flux gets right down to the job, cleansing, 
and clearing the way for solders to follow. Frysol 
contains active fluxing agents, and in addition to 
preparing a clean ready-to-solder surface it aids a 
smooth, fast spread of solder. Why not write today 
for a free sample of FRYSOL ?—there is a correct 


type for every grade of metal. You can prove for 


yourself that soldering simply means FRY’S 


| FRYS Metal Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19, MIT cham 4023 


And at MANCHESTER’ GLASGOW’ BRISTOL’ BIRMINGHAM’: DUBLIN 


ee 








Cn 


“HAND & HEART” BRAND 
FILES & RASPS 


North, South, East and West, in humble village 
forges and vast industrial plants throughout the 
world, Osborn Best Refined Cast Steel Files and 
Rasps are in daily use. 

A full range is supplied for every purpose, and 
every tool leaving the factory is tested and examined, 
to ensure perfection. 


MAKERS OF QUALITY STEEL 
PRODUCTS FOR OVER A CENTURY 


SAMUEL OSBORN & CO. LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 











This HE l IE COIL insert 


. will give you positive protection 
against wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 


more functional design... 
ARMSTRONG PATENTS CO. LTD. 


BEVERLEY, YORKSHIRE Telephone : Beveriey 410 


[FsJ] 


@ Very high 
efficiency @ self- 
contained @ 300 
cu. ft. per hour 
@ low price 
@ weighs only 
19 lbs. @ Other 
sizes available. 


FEENY & 


JOHNSON 
LTD. 


WEMBLEY 
Phone: WEMbley 4801 & 4802 


EXHAUSTER 


| 
|  — 1.B.D/100/A 



































NITRIDED 


NITRALLOY 





STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 
NITRALLOY LIMITED 


ATLAS WORKS 
SHEFFIELD 4 


Telephone: Sheffield 26646 





Telegrams: Nitralloy, Sheffield 
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in the production of filters eS strainers 


illustrations 

Tank Filter Strainer 

Oil Sump Strainer (Rust Proofed) 
Petrol Pump Filter (Fine Gauze) 


Air Ventilator Filter (Blower Guard) 


- STRAINERS 


INTERMIT LTD., 37, Bradford Street, Birmingham, 5. Telephone: MiDiand 3492 
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)| MULTIPLE DRILL HEADS 





Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 





ENGINEERING CO. LTD. ia 


COVENTRY ‘prone ° — 8864! 








| 
IN STANDARD S 
YOUR OWN SPECIFICATION 
| help you select a type 


wil 
Our catalogue 
st suitable to your 


and size of chuck mo 
own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 





A MODERN M EKELITE 
FACTORY aa on 


OF 40,000 TO 60,000 SQUARE FEET INDUSTRIAL 


REQUIRED LIGHTING 


ON A RENTAL BASIS UNITS 
IN CHISWICK, ACTON OR BRENTFORD 
FOR LIGHT ENGINEERING 
CHAMBERLAIN & WILLOWS For wall, bench or machine mounting. Catalogue sent free on request 
23, MOORGATE LONDON, E.C.: MEK-ELEK Engineering Ltd. sintaie 


CITY Gor3 (81 
bee anes) 17, Western Road MITCHAM, Surrey 3072 

















Grams : Perfecto -Glazebury | 


Silencers of all types, for Cars, Commercial Vehicles 
Tractors and Marine purposes. 





Any type of Silencer made to your own specifications 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited 


G CO.LTD. 


PY WR MANCHESTER 


Tel: Culcheth 2167/8 - Cul 3133. 
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Will's a 
Life-Saver! 


No one knows just how many lives Wilf 
Danford has saved. You see, he believes in 
rescuing people before they run into danger. 
Much of the material he handles is used in 
aircraft and other industries where precision 


So that Wilf’s job 


is vital. to test for 


hardness—is one of profound importance, 
requiring wide knowledge and experience as 
well as reliable equipment. No effort or 
expense is spared in the maintenance of 
Habershon standards. . . . For well over a 
century we have manufactured hot and cold 
rolled strip and sheets to all specifications and 


for all purposes. Your enquiries are invited. 


Habershon 
STEELSTRIP 


meets the most exacting requirements 


J.J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines) 
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Today’s all too familiar 

trend of increasing 

costs can only be halted 

by making production 

more economical. But 

how to do so raises problems 

too. Fortunately, when 

it comes to Malleable Iron Castings 


your interests are our particular concern. 


The Blackheart Malleable 

Iron Castings we produce 

enable you to bring 

costs right down to earth. 

Production technique is such that 

castings are usually ready for 

immediate jig machining. Our castings 
conform to the Highest British Specification 


accepted—-B.S.S. 310. (1947) Grade 3. 


erm a SHOTTON 


BROS “LTD 


gow © 


"OLDBURY, NEAR BIRMINGHAM 


BROadwell 1631-2 


Telephone : 








CLASSIFIED ADVERTISEMENTS 


RATE 44. word, minimum 4/-. Each 

paragraph charged separately. Box number 

5 a 8 lus 1/-. Advertisements for the 

January, 1955, issue should to hand 

not later than first post December 22. No 
ibili d for errors. 





bh on Z ~ 4 





CAPACITY AVAILABLE 


I IGHT Allo, Castings. Gravity, Sand, Pressure 

4 Strict Metallurgica: and Radiological Control. 
Efficient production, Keen prices. Class 1 A.I.D., 
A.R.B. lough Metals Ltd., Oxford Avenue, 
Slough, Bucks. (Slough 23231) {4844 


J YREE Lance Design Draughtsman (Chartered 

Automobile Engineer) has capacity to under 
take design and detail work and technical speci 
fications. L. Bradley, 12, Royal Esplanade 
Westbrook, Margate [4913 


[DESIGN and Detail Service, available in office 

with wide experience of engine and chassis 
design VY. W. Venables, 116, Finchley Road 
Hampstead, N.W.3 Hampstead 1795 (4918 


SITUATIONS VACANT 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


RMSTRONG SIDDELEY MOTORS require 

Senior Automobile Designers with experience 
on automotive chassis and transmission design 
Men capable of undertaking new design work on 
their own without constant supervision are needed 
These positions offer excellent opportunities and 
scope for the right man. Consideration will be 
given to younger men with suitable qualifications 
tor training for the above position. Salary offered 
will be in accordance with qualifications and 
experience. Apply in writing to Reference CS/1 
Personnel Manager, Armstrong Siddeley Motors 
Coventry [4908 


RMSTRONG Siddeley Motors, Coventry, 
require Senior Draughtsmen for work on 
chassis and transmissions Previous experience 
on vehicle design is required and men around 
thirty years of age with Higher National Cer 
tificate or equivalent qualliications preferred 
Salary in accordance with experience and quali 
fications. Reply in detail to Reference 
FRJ /NEB.2, A Manager, Armstrong 
Siddeley Motors, Coventry [4894 


ECHANICAL Engineer with automobile 
experience and some electrical knowledge 
is required to lead a team concerned with the 
development of control ear for automobile 
transmissions The work is interesting and the 
prospects good for a man possessing § the 
necessary drive and initiative. An engineering 
degree, together with an interest in electrical 
equipment, is essential. A salary up to £1,000 
p.a. will be paid according to qualifications and 
experience Please reply, stating age qualific 
tions and experience, to Personnel Manager, 
Joseph Lucas (Electrical) Ltd., Gt. King Street, 
Birmingham, quoting reference PM/D/39. [4899 


QENIOR Development Engineer A vacancy 
*” has arisen on the senior staff of a large elec 
trical manufacturing organization for a Senior 
Development Engineer. This appointment carries 
responsibility for a variety of projects, from the 
design to the production stage, and a commen 
surate salary is offered The minimum academic 
qualifications required are Higher National Cer 
tificate or a degree in electrical engineering 
together with experience in the design of A. 
and D.C. machinery and a wide knowledge of 
electro-mechanical devices Applications, which 
will be treated in confidence, should give age 
qualifications and experience and should be 
addressed to Ref. No. EL.8, Box 0229, c/o 
Automobile Engineer [4911 


APPLIC ATIONS are invited for a Draughts 
man to be engaged on Machine Shop and 
Process Planning 

JeIVE-DAY week and pension scheme facilities 


DLEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, Biscot 
Road, Luton (4901 





SITUATIONS VACANT 


ERS 
ERS 
SMEN 


KNOWN established engineering 
has vacancies in its Engineering 
cerned with a rapidly expanding 
f industrial tractor development 
il be interesting and holds out good 
men with sound engineering know 
nitiative 

NIOR ENGINEERS to take charge of 
ections. Experience of modern Gear 
mission Design is essential; prefer 
to an automotive background 
f Tracked Vehicle Suspension is 
tage, as is also design experience of 

mmercial vehicles 
GNERS, preferably with experience of 

} sutomotive practice 
5 DRAUGHTSMEN with good general 

mecha experience 

A PPI I¢ rIONS, in writing, should state age 
4 j ional background and qualifications, 
practica perience, employers, salary, etc to 
Per Officer Vickers-Armstrongs Lid 
Elswi Scotswood Works, Newcastle-upon 
[4914 


public service vehicle operators in 
Midlands who produce their own 
ire two Technical Assistants in the 
Department 
ANTS should possess at least H.N.( 
had experience with diesel engine 


full details of education and 
also salary required Box 0289 


bile Engineer [4915 








LOCATING 
SCREWS 


for the 


AUTOMOBILE 
INDUSTRY 





ation 


’ s specifi c 


Made to customer 
in any quantity: 


. 
’ ion p4 
For prec's 


M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1767. 


ALL TYPES — NEW & USED. 





SITUATIONS VACANT 

QALES Engineer required for Truck Manufac 
7 turing Organization in South Midlands. Higher 
National Certificate in Mechanical Engineering 
essential and corporate membership of one of 

the major Institutions desirable 
PPLICANT should have practical and design 
4% experience in Automobile Engineering This 
position offers excellent prospects for the right 

man 

\ TRITE, giving details, experience, age and 
salary required to Box EL9893, A.K 
Advg., 212a Shaftesbury Ave., London, W.C.2 
[4916 


JLXxPERIMENTAL Engineer required for 
4 product development work on hypoid rear 
axles. Duties are varied and interesting. Write 
to Salisbury Transmission Ltd., Birch Road, 
Witton, Birmingham, 6, giving age and main 
details of qualifications and past experience 

4 


| EVELOPMENT Engineer Owing to the 
expansion in the laboratory staff of a large 
electrical manufacturing organization, vacancies 
have arisen for Development Engineers with 
experience in the design of either A.C. and D.¢ 
machines or with a wide knowledge of electro 
mechanical devices The minimum academic 
qualification required is Higher Certificate or a 
degree in electrical engineering Applications 
which will be treated in confidence, should give 
age, qualifications and experience, and should be 
addressed to Ref. No. EL.7, stating salary 
required Box 0228, c/o Automobile Engineer 
(4912 


BOOKS, ETC. 


” UTOMOBILE Engineer.”’ 7 vols lliffe 

“4% bound, January 1945-December 1951; new 
condition; £10, carriage paid Would separate 
Wheeler, 319a, St. John’s nad. Tunbridge Wells 
Kent [4910 


Road Transport Law. 9th Edition. By L. D 

Kitchin, A.M.Inst.T.; revised by E. K 
Wenlock. Enables the “ non-legal "’ person easily 
to understand the various Acts and Regulations 
affecting the construction and operation § of 
commercial and public service vehicles. Speedy 
reference to any required legislation is ensured 
by a special system of indexing. 8s. 6d. net from 
all booksellers or 8s. 10d. by post from The 
Publishing Dept., Dorset House, Stamford Street 
London S.E 


NDUSTRIAL Brazing By H. R. Brooker 

and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E 
Ihe first full-length study of this sub,ect. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 2d. from The Publishing 
ert. Dorset House, Stamford St., London, 
S.E.1 


H ARDFACING by Welding. By M. Riddi- 
hough, M.Met., A.R.I.C., F.I.M. A prac 
tical manual covering every stage of the precess 
design of components, choice of hardfacing 
alloy and technique of depositing, inspection and 
finishing methods. 8s. 6d. net from all booksellers 
8s. 10d. by post from The Publishing Dept., 
Dorset House, Stamford Street, London, S.E.1. 


GAs Welding and Cutting: A Practical Guide 

to the Best Techniques. By C. G. Bainbridge, 
M.I.Mech.E., M.Inst.W. A comprehensive text 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
15s. 6d. From all booksellers or from The Pub 
lishing Dept. Dorset House, Stamford Street, 
London, S.E.1 


QTEELS in Modern Industry: A Comprehen 
" sive Survey by 29 Specialist Contributors 
General Editor W. E. Benbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net, from all book 
sellers. By post 43s. 2d. from The Publishing 
OT’ Dorset House, Stamford Street, London, 
S.E.1. 





ASK for LISTS. 


LJ Edwards Lid 


OLS - WOODWORKING MACHINERY 


EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 


N.W.1 
Phones : EUSton 4681 & 3771 


and Lansdowne House 
1, Water St., Birmingham, 3 
(CENtral 7606-7) 
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Obtainable from your Stockist. 
THE 
INTAL WORKS 








Gaones* SPEED 


OM =ESi COST 








It is naturally more economical 
to use the type of drills which 
give the most efficient perform- 
ance—those which operate at 
higher cutting speeds, with a 
longer effective cutting life. That 


is why so many users repeatedly 


London Stocks — 16, Aldersgate Street, E.C.1. 


INTERNATIONAL TWIST DRILL COMPANY. LIMITED 
WATERY STREET 


SHEFFIELD 3 


choose INTAL DRILLS, 
Constant research and improve- 
ment to keep our products in 
line with the latest advances in 
engineering and metallurgical 
techniques keep INTAL 
DRILLS in the lead. 


REAMERS 
MILLING CUTTERS 


Glasgow Stocks — 50, Wellington Street, C.2. 
Telephone 23072 - 3 


Telegrams ‘Fluted’ Sheffield 











A USEFUL BOOK FOR GARAGE 
PROPRIETORS AND MANAGERS 


AUTOMOBILE 
EFFICIENCY 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


The author of this book claims that a possible 
outlet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 10s. 11d 
Obtainable at all booksellers or direct from 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 





Cytil Crckp’t 
Stock Aa nges 
fiom 7 te /0' 








WIRE 
THREAD INSERTS 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 








COTTON BAGS 


Walter H. Feltham & Son Ltd 
imperial Works, 
Telephone: HOP 1784. 


FOR SPARE PARTS Etc. 


Tower Bridge Road 
LONDON, S.E.1 





In order to promote 
the expansion of the 
DOMESTIC APPLIANCE DIVISION 
of the 


ENGLISH ELECTRIC CO. LTD., 


it Liverpool 


the Chief Engineer wishes 
to recruit 


AN ENGINEER 
with design experience of 


FORMED SHEET METAL PRODUCTS 


While experience in the domestic 
appliance field is desirable, drawing 
office experience on automobile 
body work constitutes an equal 
qualification 


Write in confidence to 
Dem. C.P.S., 


336/7, STRAND, LONDoN, W.C.2, 
quoting Ref. 452K 











Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD ~« BINGLEY 
Phone Bingley 2226 & 2351 


Grams Circlips Bingley’ 


CIRCLIPS 





MATERIALLY REDUCES 
MACHINING TIME 
AND COSTS 


“The fine finish obtained with Sulfloid straight cutting 
oul permits a minimum of stock to be left on the 
gear for subsequent grinding operations.”’ 

Say The Gear Grinding Co. Ltd. 





Ba ee 


a 


- 
- 
Va Aconstant pinion shaft 2 
cut for Jaguar Cars on * 
a Maxicut 2A 
Material: EN 39B - 8& 
26 teeth Photograph by 
23° helix ” - courtesy of The 
Gear Grinding 
Co. Ltd. Shirley, 
B’ham 


AMBER) cHEMICAL CoO. LTD. 


11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 


Weeks: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) CLECKHEATON, TORKS. (Phone: 1104/8) 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 
on heavy types. 


MARLES 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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blems 
machining pro quality maintenance 


We do the worrying for you / 


Our job doesn’t stop once we have delivered regarding machining, location, modifica- 
castings ... sold and forgotten... that’s tions and anything else peculiar to your own 
NOT our way of working! We are here to special requirements ... in short we do 
give customers the service they expect. a the worrving for you! Another feature of 
service that continues as long as our advice the Birmal service is our Research and 
is needed. Development organisation. You can obtain 
Expert technicians follow up the delivery technical help in the development of cast 
of your castings. They are at your disposal components and unbiassed assistance in the 


to answer any problems you may have selection of theright alloy and casting process. 


— Birmal supply aluminium and magnesium castings tn the sand. 


gravity die and pressure die process, and Tire pressure dit castings, 


you get more than a casting from 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS - SMETHWICK 40> STAFFORDSHIRE 








